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1. On the External Characters of existing Ohevrotains, 
By R. I. Pocock, F.R.S., F.Z.S. 

[Received February 4, 1919: Read February 18, 1919.] 

(Text-figures 1 - 5.) 
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Generic nmtes. —Gray (Cat, Rum, Matmn. Brit, Mils. pp. 97- 
99, 1872) referred the Ohevrotains to two families; the Traguliihe 
•for the Oriental species, and the Hyemosehiche for the single 
West African form. Furthermore he admitted two genera of 
Tragulidce, namely M'emimm or, as it should have .been, Manmm 
according to his original spelling of the name in 1821 (Med, 
Repos, xv. p. 307) for the spotted Indian and Ceylonese species 
memiwm, and Tmgulus for the unspotted species occurring to 
the east of the Bay of Bengal, 

The family Hyemoschidse does not appear to have been adopted 
by later writers, and the genus constituting it has been usually 
Proc. Zool. Soc.— 1919, No. I. 1 
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cited as Dorcatherimn. Also no one seems to have followed Gray 
in granting generic status to mem hi net (ef. Lydekker, Cat. Ung. 
Manun. iv. pp, 261-298, 1915). But in 1916 Thomas (Ann. 
Mag. 'Mat. Hist. (8) xviii. pp. 72—73) gave subgeneric rank to 
vi&mhma , adopting for the species the name Moschiola Hodgson, 
as quoted by Gray, on the grounds of the preoccupation of 
Memina or Memiuna by G. Fischer in 1814. Furthermore he 
showed, in opposition to MernanCs opinion, that Tragulus. is 
typified by one of the larger spotless Oriental species, and that 
lli/emosclms should stand for the West African form, which may 
be genetically distinguished from the now extinct European 
Dorcatherimn. 

In the following pages I adopt Thomas’s nomenclature but, 
for wlmt appear to me to be good and sufficient reasons, I give 
full generic rank to Moschiola. 

The materials on which this paper is based were fresh examples 
of the following species: Jh/emmclms aquations, Moschiola me- 
rninna , Tragulus jamnicus, 2\ kmichil , and 2\ Stanley amis. 

Coloration. —As is well known, Ilyern osclms and Moschiola differ 
from Tragulus in retaining on the body a distinct pattern of 
white spots which on the flanks fuse, or tend to fuse, into longi¬ 
tudinal stripes and on the croup frequently exhibit a transverse 
arrangement. The pattern recalls that of the Tragelaphine 
Peeora; and in this connection it may be noted that llyemoschus 
is white on the front of the pasterns as in typically marked 
examples of those antelopes. ■■ 

There are also some interesting points connected with the pecu¬ 
liar pattern of the neck and throat .in these primitive Ruminants. 
In Moschiola there is a continuous white median stripe of 
considerable width running from the chin on to the abdomen. 
From a point a little behind the corner of the mouth this white 
median 'stripe gives off on each side si single white lateral stripe 
which runs along the side or lower edge of the mandible and 
ceases approximately on a level with the point of attachment of 
the posterior edge of the ear. From its position this may be 
called the mandibular stripe. Towards the middle of the throat 
the median white stripe branches again, giving off on each side 
a second, or jugular stripe which passes obliquely backwards for 
a short distance in the direction of the shoulders, but is much 
shorter' than the mandibular stripe, Thus in Moschiola the 
mandibular stripe is comparatively long and the jugular stripe 
short, and both arise from an uninterrupted ’median white band 
traversing the throat from end to end and passing on to the chest, 
with only a slight, extension of pigmented hairs inwards towards 
the middle line where the throat passes into the chest. 

In Hymnosclms the same general arrangement prevails, hut 
both the mandibular and jugular stripes are much longer, the 
former passing beyond the level of the ear well hack on to the side 
of the neck, and the latter reaching almost to the shoulder. 
Moreover,, there is no encroachment of pigmented hairs'where 
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the white of the. throat runs into that of the chest. Tragulus 
differs V)-<)tli from Ifj/emoscFms and from Moschiola in bairi ng the 
maud ik il ar stripe undeveloped or very short. The jugular stripe, 
howv <*r, is as long ns in ITyemosclms, but the chirk bam! which 
separates it, from the median white hand on each side is Inroad er 
posteriory and is continued farther forwards and frequently 
meets its fellow of the., opposite side a little behind the line of 
the fvingtes of the jaw, thus dividing the white of the in terrain al 
area fcnn that of the throat. Moreover, the white area of the 
throat, n\*hieh is much broader behind than in front, is separated 
from tire white of the chest by a dark transverse band. 

Text-figure 1. 



• t Jk« Hiiiminum of Hyenumtim# otqmtnws, from uhovo. 

3B* Mfmhiohi .fflfwhnMf from thosid<\ 

Ck Rshjrnnl eur o.f' Hptmotiritm. tiqmt (frits. tragus j !, lappets orm’lying 

the depression. 

D, f I .vi same, with the external rim of-the capsule cut open helrind the 
tragus, shovvng the auditory orifice, t, tragus turned forwards 
: l, lappets j r, supporting ridges; <r* cut edge. 

Th« Jihinaritmt in the .fchtee genera is large, naked, and,sculp¬ 
tured lx»y grooves' into larger and smaller areas. Its dorsal surface 
exteiufe'.back wards’ some distance -''behind the posterior .angle- of 
the. nostrils, which are comparatively inirrow and slit-like,'•.'but 
not ino ro valvular thirn; in ;tlie-..C i evvid»;.. The area of the- rhina- 
riara - beneath them, is' deep laterally and wide in ' front, wider 
t'Easr the internarial septum • :aml as .'wide.- as.- the anterior rim of 
the lower lip,(text-fig, Uvyy-y..,-; 
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The Facial nthrissm ave generally well developed, consisting of 
xnystaeial, submental, superciliary, subocular, and genal bristles, 
two pairs of genal tufts being frequently present. The superior 
tuft is situated either high up about halfway between the eye 
and the ear but at a lower level, as in an example of Tragtdm 
stanlej/amt'% or below the corner of the eye, as in a specimen of 
T. kanchil. The inferior tuft, represented by a. single bristle, 
arises some distance behind the corner of the mouth, .Both tufts, 
however, are not always present. When they are present, the 
full complement of vibrissa; coincides with that of some small 
CJervidue and Bovida? and, as I have elsewhere remarked, with 
that of typical Carnivora. The submental vibrissa? are arranged 
in definite lines. The in terrain al tuft, which is of special interest, 
is described in the following paragraph. 

The Interramal gland. —In Moschiola (text-fig. 2, B) the chin 
and iutemunal area are covered with hairs which are short on the 
chin and gradually become longer on the throat, without showing 
any sharp line of demarcation. The interramal tuft of vibrissa?, 
consisting of two pairs of bristles, sometimes with an additional 
median one, is set in the posterior half of the interramal area. In 
Ilyemoschus (text-fig. 2, A) the chin is scantily covered with fine 
short hairs sharply defined from those of the throat, which are 
longer than in Moschiola. The interramal vibrissas, consisting of 
two or three pairs of bristles and one unpaired, making five or 
•seven in all, form a duster'ns in Moschiola. In Tragulm (text- 
fig. 2, 0, D) the chin is even more scantily hairy, apart from the 
submental vibrissa?, than in Ilyemoschus , but it is not naked as 
described originally by Gray and recently by Lydekker in his 
Catalogue, although it appears, to be naked when examined by the 
naked eye. Behind the chin there is a tongue-shaped area of 
skin, covered, like the chin, with short hairs and extending back¬ 
wards along the middle of the interramal area as far as the 
interramal tuft of vibrissa; which is set at its posterior edge. 
This tract of skin overlies a cutaneous gland which is sometimes 
so thick posteriorly that in profile view it forms a swelling 
projecting well below the inferior edges of the mandibular rami. 
The presence of this gland, which has been noticed by previous 
authors, serves to distinguish Tragulus from Moschiola and 
llyemoschus . 

In an adult male of T. Stanley arms (text-fig. 2, D) there was 
only a single pair of interramal vibnssje arising near the posterior 
edge of this gland. In one example of T. kanchil there were 
.•■five vibrissas arranged in a transverse row. In another example 
of the same species. there, were three pairs of these vibrissa;, and 
in one example of T. javanicus the arrangement and number of 
the vibrissa? were the same as in the last-mentioned example 
of \T. kanchil. A second example of T. jamnicm (tc?xtr%. 2, 0) 
showed two pairs of vibrissa? and one bristle in the centre of the 
area circumscribed.-, by them. 

The external Far (text-fig.- I, 0, DJ is small in all cases, but 
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noticeably larger relatively in Jlyeinoschus than in the Oriental 
forms. It is attached to the head by a broad base, the narrow 
elongated cup* shaped bnse of the typical Runiinantia, in which 
the ears are highly mobile, being undeveloped. The tragus is 


Text-figure 2. 




A. Underside of head afHyemoscfnitt aquations ( $ iimnat.), showing tuft: of 

iuterramal vibrissas 

B. The same ofMosehioht mem Inna {$ ad.). 

C. The same of Tray ulus Ja va n ic us ($ ad.), showing’ the in terrain al gland. 

30. The same of-Traynlm staniegaiiuft, ■. 

merely a small excrescence, but it is better defined in Moschiola 
than in Hyemoschus and Tragulm, Low down towards the 
posterior edge of the pinna there is a pair of short strengthening 
ridges, and in front of these towards the anterior rim of the 
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pinna there is a definite pit or depression overlapped in front and 
capable of being closed by two lobate thickenings, one above the 
other, the upper being larger than the lower. The auditory 
orifice, opening upon a thick ridge-like excrescence, is concealed 
by the tragal ridge which forms the external border of the 
capsule of the pinna. 


Text-figure 3. 



A* Anal area of Mosehtola nwmiuna £, showing the short tail and the hairy 
scrotum, 

B. The same of Tmgttlm Javaiiicus <£, showing the long tail and the indeed 
■ scrotum. 

C. The same of jP, jn vein kits showing the naked a» round and below 

the vulva. 

The ear of 'the Tragulkhe differs from that of the Peeom'in 
three particulars, namely, in the'breadth, of its basal attachment 
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to tlie head, in the development of only two supporting ridges, 
both phased near the posterior rim, and apparently in the pre¬ 
sence of the depression overlapped by lobes in the position of the 
supratrogal ridge of the normal mammalian ear. 

The Tail, as is well known, varies in length. In Moschiola 
{text dig. 3, A) it is very short. When depressed, its tip readies 
the scrotum * bat does not conceal it, and the scrotum is covered 
with hair. In Tragulus (text-fig. 3, B, 0) the tail is much longer 
and covers the scrotum, which is naked except laterally at the 
base. Similarly in the female the tail covers the genital orifice, 
which is situated at the upper end of a large tract of naked skin. 
In Hyemmchus the tail is at least as long as in Tragulus , but the 
subcandal area is not naked as in that genus but somewhat thinly 
covered with fine white hairs. 

The Legs of the Tragulidae, as compared with those of the 
Pecora., are remarkable for the shortness of the metacarpal area, 
a primitive character recalling the condition seen in the Saida;. 
In Jlyeimsehus the legs and feet are relatively much stouter than 
in Tragi dm and Mosohiola, in which they are slender and delicate, 
and in the African genus the interdigital integument forming 
the floor of the interdigital depression reaches a little nearer to 
the heels of the hoofs than in its Oriental allies. In the three 
genera there is a smooth pad of moderately thickened, naked 
skin on the posterior side of the hock (calcaneal area). This pad 
is indistinctly defined in Tragulus , but is sharply, defined in the 
other genera. 

In Jhf&mosckus (text-fig, 4, 0, D) the metacarpal and meta¬ 
tarsal areas are everywhere thickly covered with hairs. Those 
on the back of the metacarpus grow downwards, whereas on the 
back of the metatarsus they grow backwards ou each side, forming 
a median crest. The back of the pasterns between the false hoofs 
and the true hoofs is naked, except for a few hairs in the middle 
line, and the walls and floor of the interdigital cleft in front a re 
also almost naked. 

In Tmgulus (text-fig. 4, B) the metacarpal and metatarsal 
areas are everywhere comparatively• scantily hairy, especially on 
their posterior sides where the hairs are so short and sparse"that 
their surfaces have been described as naked. The hairs cease 
altogether some little distance above the. false hoofs. Hence the 
nakedness of the back of the pastern may lie said to extend above 
the hike hoofs, a condition not observable in ITyemosekm* The 
interdigital cleft in Tragulus is also naked to all intents and 
purposes, as in Ilyeniosclms. 

In MoscMola (text-fig. 4, A) the metacarpal and metatarsal 
areas are as hairy as in Ilymnmchm , but on the posterior side of 
the metatarsus the hairs grow upwards from a. line a little above 

* It may be noted that the scrotum -in these primitive Knminants is sessile and 
set high up on the perineal area just beneath the aims and is not pendulous between 
the hind limbs as in the Pecora. Its position recalls that of the scrotum in the 
Suidee and Camelidos 
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the false hoofs where there is a definite parting, the hairs below 
the line growing downwards. Moschiola , however, is distin¬ 
guished both from Mjjernoschus and Traynlus l>y having the 
posterior sides of the pasterns and the interdigita! clefts hairy 
instead of almost naked. 


Text-figure 4. 



A* Posterior surface of kind log; of Musehiula manhunt, the arrows showing 
the direction of the hair-growth, 

33* Posterior side, of fore foot of Tra tjulug Jttmrihms. 

C* Posterior side of land leg of M ye mm chits aqnatieus, 

D, Posterior side of fore foot of the same. 

Lhe Penis of -an.undetermined species of Tmyidim was figured 
ami described' by Lonnberg (Nova, Acta.. B. Boe. Up,sal. (3) xx. 
p, 83, pi. in tig. 20, 1904). The penis of an example of 2\ stun- 
leijmms (text-tig. 5, 0, D) agrees tolerably closely with it except 
that there "is an additional coil on the spirally twisted terminal 
portion, possibly due to its being more contracted. As in Limn- 
bergs, specimen there is. at the base of the .spirally twisted 
termination a well-developed lamina ending proximally in a free 
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process, the two combining to give the incrassate appearance to 
the distal end of the organ. Normally this lamina and its 
process are closely folded on the shaft of the penis, but they are 
capable of being unfolded and spread (text-tig. 5, D). 

Text-figure 5. 






A. Rxtromity of penis of Uj/emoschtts aqiiaticuSi from the left side. 

B. Thu same of ffio$ckwhi mcmiiinu, 

C. The same of 'FraynIns vianlej/tmas, with apex coiled and lamina folded up. 
IX The same, with apex partially uncoiled and lamina unfolded. 

E» The same of Tntyulm fcamhil folded up. 

3?. The same from the right side, with the apex ami the lamina partially 
' unfolded. 

Lettering distal, and jp,'proximal portion of the lamina in the two 
. species of' Traptlits, . 

The penis of Iragidm kcmchil (text-fig. 5, E, F) resembles in a 
general way that of T. Stanley anus ^ but there are some well- 
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marked differences. The spirally twisted portion is here and 
there thickened and geniculate and the lamina is somewhat) 
differently shaped. When the penis is contracted the spirally 
twisted portion and the lamina are tightly folded together into a, 
thickened knot. 

The penis of Moschiola rmoihma was figured and described by 
Gerluirclt (Verb. Deutsche Zook Ges. xvi. p. 153, 1906). The 
penis of a.n example I examined is in close agreement with it. 
It ends in a long, many-eoiled portion, with an acuminate tip 
and there is no lamina (text-fig. 5, B). 

In Iltjenioschics (immature example) (text-fig. 5, A) I find the 
penis to be in general agreement with that of Moschiola, the 
point being sharp and the lamina absent, but the spiral twists of 
the terminal portion are not so numerous or so close, the twisting 
resembling rather that of a “gimlet” than of a “corkscrew,” to 
which the twisting seen in Moschiola may be compared. 

The incidence of the characters above described may be epi¬ 
tomised as follows: — 


3. a. Body spotted and striped with white . Moschiola, II gemoschus. 

b. Body unspotted ...... Tmgnlus. 

c. Mandibular stripe moderately long 1 , jugular stripe short... Moschiola. 

i i. Mandibular aud jugular stripes both long . llgemoschus . 

e. Mandibular stripe short or absent, jugular stripe very 

long*......... Tea gulus. 

2. a. Interramal g’liind absent ...... . MascMohi, Jigcmosclms. 

b. Interramal gland presentt ..... .... ... Tntgulus. 

3. a. Tail short, scrotum and inguinal region hairy . Moschiola. 

b. Tail long, scrotum and inguinal region hairy.... llgemoschus. 

c. Tail long, scrotum and inguinal region naked ..... Tragidus. 

4. a. Legs and feet stout and strong..... Hyemosehm 

b. Legs and feet fine and slender ..... Moschiola, Tntgulus. 

c. Legs and feet normally covered with hair (apart from the 

hock-pad) ... Mosch i o 1 a . 

d. Legs normally hairy, back of pasterns and interdigital cleft 

almost naked .... llgemoschus. 

e» Legs very scantily hairy below knees and hocks behind, 

back of pasterns and iutmligitfd deft almost naked. Tntgulus . 

5. ct. Penis simple, attenuated, spirally coiled distally, without 


b. Penis comp lev, spirally coiled distally lmt provided with a 
lamina normally folded up behind and beneath the twisted 
termination.,.... Tntgulus. 


Collecting the characters under generic headings yields the 
following diagnoses :— 

Genus Teaguuis Pallas. 

Body unspotted; mandibular white stripe short or absent, 
jugular stripe very long; white of throat narrow, separated from 
that of chest and almost or entirely separated from that of inter- 
ramal aim. 

An interramal gland covered with almost naked skin extending 
from the chin to the interramal tuft of vibrissa?. 
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Ears short. 

Tail long, covering, the scrotum and inguinal region, which are 
naked. 

Legs and feet slender, interdigifcal cleft and back of pasterns 
almost Halved, posterior side of legs below knees and bocks miked 
just above false hoofs, very scantily hairy elsewhere. 

Penis complex, with a lamina normally folded up, beneath and 
behind the coiled terminal portion. 

Genus Moschiola (Hodgson) Thos. 

Body spotted and striped ; mandibular white stripe moderately 
long, jugular very short; white oninterramal area, throat and 
chest, forming a wide continuous band. 

Ho interram al gland, the in terminal area covered with hair, 
from which the tuft of vibrissa? arises. 

Ears short. • 

Tail very short, only covering the anus and leaving uncovered 
the scrotum and inguinal region, which are hairy. 

Legs and feet slender, interdigital cleft and back of pasterns 
and posterior side of limbs below knees and bocks normally hairy, 
hairs on posterior side of metatarsal region growing upwards 
from a parting just above the false hoofs. 

Penis simple, attenuated, spirally coiled distally, without 
lamina. 

Genus Kyemoscuus Gray. 

Body spotted and striped; mandibular and jugular stripes long ; 
white of throat continuous with that of interranial area and of 
chest. 

No interranial gland, the interranial area covered with hair, 
from which arises the tuft of vibrissa 1 . 

Ears long for the family. 

Tail long, covering the scrotum and inguinal region, which are 
hairy. 

Legs and feet stout and strong, interdigital cleft and back of 
pasterns nearly naked, posterior side of the limbs between the 
knee and hock and the false hoofs normally lmiry, hairs on the 
back of the metatarsus forming a median crest, no parting above 
the false hoofs. 

Penis simple, attenuated, spirally coiled distally j no lamina. 
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2, Report on Deaths of Animals in the Gardens in 1918. 
By J. A* Murray, M.D., Acting Hon. Pathologist 
to the Society. 

[Received March 4, 1910: Read March 1,1919.] 

As in previous years the main facts of the mortality among 
the animals in the Society’s Gardens are summarised in. the 
Tables (I* and II.) given below. In birds and reptiles (including 
batraehians and fishes), the combined mortality statistics show 
practically no change as compared with 1917 and previous years. 
The higher mortality among mammals is mainly due to the 
admission during 1918 of a. large number of young monkeys 
(J/. rhesus) in which a heavy death-rate occurred. In addition, 
a considerable number of the more easily replaceable animals were 
sacrificed on account of the food-shortage occasioned by the war. 

Table I. 


Mammals, 

Birds. 

Reptiles j 
and Pishes, j 


' 489 

1490 

310 | 

In Gardens, 1. i. 18. 

i 039 ! 

176 

314 | 

Admitted in 1918. 

1148 

fil = 386 

j .. 

1672 

50 

825 aa3 '° 

624 

Total. 

i Under 6 months. TV , 

| Over 6 months. ^ iwi * 

i 

38*0 ! 

■ 22*4 

28*8 

j 

Per cent, of total. 

28*4 ! 

20*6 

17*4 

„ in 1917. 

27*0 

1.'. 

23*3 * 

31*2 

„ in 1911-15. 


Table II. gives the distribution of the more important causes 
of death among the chief mammalian orders, in birds, and in 
reptiles, batraehians, and fishes. In the case of the primates a 
separate column has been reserved for the young Macacus rhesus 
admitted during the year. This has seemed advisable to avoid 
obscuring the details of the sufficiently severe losses among the 
other monkeys, many of which had been in the Gardens for years. 
In the case of acute infections of the respiratory tract, time has 
not permitted the accurate separation of the cases into lobar and 
broncho-pneumonia, capillary bronchitis, and acute congestion, 
and they are therefore all included under the one heading of 
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jmeinnouia. The considerable numbers in which no diagnosis 
was made include, in addition to obscure cases, those which were 
not examined, or were too decomposed to allow of a satisfactory 
posl-m, ortem ex an \ i nation. 

Tabus XL 


1. Genera! Diseases. 

Tuberculosis . 15 11 0 

Mycosis . 

♦Septicaemia. 1 3 1 

Abscess . 1 : ... 4 

Peritonitis..' 5 .. 2 

Helminthiasis ...V 44 **’ * 

Aeariasis ..... 

Anaemia... .. .'.......... 1 0 A... 

j * 

2. Met}> iw ioi'ij Sj/ste m. 

Atelectasis ..... ; 

i ; Pneumonia .85.: 34 12 

I (Edema of bungs .. 1 ... ... 

Pleurisy ... .... ] ■» 

Pericarditis. ...... 

3. Alimentary System. 

Gastritis.’./,..'..... : ... ; ... 

Enteritis . 7 j 4 ; 6 

Intestinal obstruction.. ... j ... ... 

Intussusception ........2 ... :• ... 

Hepatitis . ... 

Pancreatitis .. 4 1 I 


Ur mart? and Generative 
Systems. 

Nephritis ..... ... 

Cystitis .■. 

Ovaritis..... 


Tariims, ( [ 

New Growth...... 

; Hrmnorrhage . i ... J 

Starvation and Malnutrition ... ... j 
Injuries discovered post-] I i 

, mortem .) j 

Killed by companions, rats, Su\ ... j 

Killed by order ....■ ... ! 

Not diagnosed ... 23 j 


Bums 

j 

l 

1 Reptiles 
a n n 

1 Pishes, 

50 

4 

4 

2 ! 

3 

11 1 

0 

*1 

3 

i 1 ) 

; 5 

2 

1 

1 7i 

i 

1 

! 98 

15 | 

■ 2 

3 


r ■ ■■ i 

I .112 

i. ' 3 j 

3 : 

1 

' 2 i 

*8 

: 1 


31 

' 4 ' 

"l 

;j' g 

|' ' j 

4 

t> f 

8 

52 i 

4 

25 


1 j 

19 

2 ' ; 

5 ' 

! 

58 

1 

89 ; 


Aeariasis .—In addition to causing scabies'when parasitic in 
the skin of mammals, parasitic mites also occur in the respiratory 
organs of birds with some frequency. The young Rhesus monkeys 
referred to above were almost inrariably found to harbour these 
parasites in their lungs where they produced extensive lesions 
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consisting in connective tissue overgrowth around the bronchi, 
local collapse of the lung, and sub-pleural dilatations of the 
bronchioles and alveolar passages. In these cysts the mature 
parasites are found, sometimes in large mini hers. The excreta 
of the mites, which contain very resistant doubly-refracting 
crystals, seem to be the principal cause of- the irritation. The 
majority of these monkeys also suffered from intestinal nema¬ 
todes, of which an (Esophagostoma was the most frequent and 
caused damage of varying severity to the colon. The larva of 
this parasite apparently enter the body through the skin and 
encyst in the wall of the large intestine causing multiple haemor¬ 
rhages. When mature they burrow through into the lumen of 
the gut, and the passage thus afforded to the micro-organisms 
of the intestine occasionally leads to local and general peritonitis. 

Atelectasis .—The two deaths in mammals ascribed to this cause 
both occurred in new-born animals and present no points of 
interest. The bird referred to this rubric was an adult Chilian 
Sea-Eagle, in which sudden death was produced by the valvular 
occlusion of the opening of an abdomirmj. air-sac by a foreign 
body. Very few respiratory movements apparently sufficed to 
distend the air-sac and compress the lung above it so quickly and 
completely as to cause death. 

Pancreatitis .—This condition, which is an extremely rare cause 
of sudden death in man, has been the cause of death six times— 
four times in monkeys, once in a hear, and once in a bird. In 
these, extravasations of blood of varying extent were found 
throughout the gland. In addition, evidence of old inflamma¬ 
tory changes have been found in the pancreas in a Californian 
Sea-Lion and in a Slender Bog. In the latter, the condition 
seems to have been due to stenosis of the pancreatic duct leading 
to accumulation of inspissated secretion in all its branches, and 
a very extensive overgrowth of the connective-tissue stroma of 
the gland. The cause of the disease in monkeys has not been 
cleared up and requires further study. The marine Carnivora 
apparently share the enhanced liability to this rare and dangerous 
disease with the Primates, a seal, which died in 1917 showing it 
in the acute stage. The Sea-Lion mentioned above .had ap¬ 
parently recovered from'an attack. 

New Growths .—Death could be ascribed to malignant new 
growths in three cases:—In a Golden Eagle a large teratoma of 
the testis, containing bone, islands of keratinising epithelium, 
and masses of eosinophile leucocytes, was the seat of a fatal 
suppuration. A Diamond Dove presented multiple white 
nodules of lymphosarcoma in the liver. A Racoon died from 
an enormous carcinoma of the thyroid gland. In none of these 
were xnefcastases observed in other organs. In addition, new 
growths were observed in a number of animals dying from other 
causes. A carcinoma of the liver was found in. a Marsh-Buck 
which died of septic pneumonia. This growth is interesting 
because it is identical in structure with a type of cancer common 
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in the cow and sheep, and rare in other animals. A fibro-myoma, 
arising from the circular muscular coat, of the large intestine, was 
discovered in a Hedgehog. It was loosely impacted in the pelvis, 
and death was due to tuberculosis of the lungs and not to the 
tumour. 

Comparative Pathoknjy of the Thyroid OlmnL The material 
examined during 19.18 has confirmed and extended the obser¬ 
vations reported last year on the thyroid. In consequence of the 
increased attention directed to this organ a number of cases of 
thyroid enlargement have been found and studied. Senile cystic 
goitre was observed in an Andaman Teal. In a Nutmeg Finch 
both thyroids were greatly enlarged, being twenty to thirty times 
the normal size. The microscopical appearance was that of ex¬ 
ophthalmic goitre in man, the thyroid vesicles being idled with 
masses of proliferated epithelial cells and practically no normal 
vesicles with colloid could be seen. The Basko. Tortoise which 
died in 1.918 also showed an enlarged thyroid. 'The gland had 
undergone a tumour-like transformation, the epithelium of, the 
dilated vesicles being folded into papillomatous outgrowths. The 
whole gland was increased in size, being three to four times as 
large as that of another tortoise of nearly the same weight, 
Neither in the Nutmeg Finch nor in the Baska, Tortoise was 
there any record of symptoms during life which could be ascribed 
to the changes in the thyroid. 

The accompanying* table - (Table III.) 'shows, the influence of 
meat ami vegetable diet on the size of the thyroid gland very 
clearly. 

The animals are arranged in descending order as to weight and 
the Herbivora are all much heavier than the Carnivora, placed 


Table III. 


Carnivorous. 


Herbivorous. 


Elephant-Seal (950 lbs.).. 

... 14*5$. 

Eland .. 

.. 13*0 

Lion (500lbs.).... 

... 40*0 

Girate (juv.) .. 

.. 10*0 

Tiger .....—... 

... 24*0 

Taldn.... 

.. 9*0 

Grizzly Boar.■.. 

... 14*0 

Zebra...... 

.. 0*0 

Himalayan Bear .. 

... 8*0 

Anon ... .,v..,V.v...■. 

6*0 

Sea-Lion ' .. 

... iro 

Water-Buck.... 

.. 6*0 

"Leopard (33lbs.) ... 

... 7*0 

Huanaco .... 

,, 2*0 

Semi (15lbs.) .. . 

... 3*5 

Oapybara ... .. 

. 2*6 

Skunk (7 |Um.) . 

9*0 

Porcupine (22 lbs.) ....; 

2*5 


against them. .Nevertheless, the latter have the heavier thyroids 
with the exception of the Elephant-Seal and the Sea-Lion, which 
live on a fish diet. The contrast in size of thyroid between the 
Elephant-Seal weighing 9;50 lbs, and the Skunk weighing only 
7| lbs, shows that it is not a structural peculiarity of Carnivora 
as such, but a consequence of diet peculiarities, which manifests 
itself in this way. Similarly, the Bears, Oat-hears, and Coafcis, 
which subsist on a mixed diet, do not show the massive thyroids 
of the strict Carnivores. 
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3. On a Collection ol: Fishes from Lake Tanganyika, 
with Descriptions ot* three new Species. By (i. A. 
BoiJLENGEU, F. Li.S.j F.Z.S. 

(Published by permission of the Trustees of the British Museum.) 

[Received January 15,1919 : Read March 4, 1919. j 
(Text-figures 1 - 3.) 

When recently stationed in the Belgian Congo at Albertville, 
M. Dhont-De Bie, who accompanied the late Dr. L. Stappers on 
Ills Tanganyika-Mweru Expedition, made a collection of small 
fishes which lias reached me through the kind mediation of 
Dr. L. Peringuey, Director of the South African Museum. 

The collection, although a large one (1210 specimens), contains 
representatives of but comparatively few species, most of the 
specimens being referable to Ttlapia burton (780), Ilaplochilus 
(Ihonti (210), and Ntolothrissa tanganicm (94). One species, 
Mastacmibdus rmllaadi , is an addition to the fauna of Lake 
Tanganyika, being previously known from the Sohvin River 
in Northern Ilhodesia (Congo watershed), and three are here 
described as new. 

The species represented, are the following ; - 

Lepido,sirenid.e. Prolopterus tHkhrphms Heck. (Albertville). 

Clupeld.e. Stolothrissa tanganicm Regan (Lukuga River). 

Charaointd.k, Alestes vittatus Blgr. (Albertville). 

CypimnidvE. -..Barbus serrifer Blgr. (Albertville), B. tamio- 
pleura Blgr. ( Albertville, Lukuga, R.). 

Cyprinodontid.e.' Haplochllus dhonti , sp. n. (Lukuga, R,), 
i/, pumilus Blgr. (Albertville, Kalimie R., Lukuga R.), Lam- 
priehthys tanganicanus Blgr. (Lukuga 1:L), 

CicHLiD/E. Tilapia 'wekmopkiira. A. Bum. (Lukuga II,), 
7.\ bnrtoni Gthr. ( Albertville, Kalimic R., Lukuga R.), T, horii 
Gthr. '(Lukuga, R.), T. dardetwii Blgr. (Lukuga ' 11.), "'Petra* 
chrornis tangmvicw Gthr. (Albertville), Paraiilapia lukug.ee f sp. u, 
(Lukuga R.), Simochromh-'elkigremma Gthr. (Albertville), hobo* 
thilotes lahiatm Blgr. (Albertville}, Lamprologm dhonti , sp. n. 
(Albertville), Plecodm paradoxus Blgr. (Albertville). 

Mastacembelijml Mmtacembelus mellandi Blgr. (Lukuga R.). 

Descriptions of the new Species. 

Haplochilus dhonti. 

Depth of body 4| to 5 times in total length, length of head 
4 times. Head flat above; snout shorter than eye; mouth 

Proc. Zoom Soc. —1919. No. II. ‘ 2 
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directed upwards; lower jaw projecting; eye 3 times in length 
of head, § postorbital part of head, 1 £ times in interorbital 
width; praeorbitai diameter of eye. Dorsal 10, originating at 
equal distance, from head and from root of caudal, above anterior 

third, of anal, median rays longest, g length of head. Anal 14.- 

15, rays as long as dorsals. Pectoral | length of head, reaching* 


Text-figure 1, 



a little beyond root of ventral; latter small, nearer end of snout 
than root of caudal. Caudal rounded ,/asi long as head. Can dal 
peduncle twice as long as deep. '2^1; sdai.es"in longitudinal 
series, IB round body in front of ventfals; no lateral-line pits. 
A blackish lateral band. 

Total length 35 xnillim. 

210 specimens from the Lukuga River, 

The nearest ally of this species appears to be IL myaposw Rlgr., 
from Zululand, 

PABATILAPIA LUKUGA3. 

Depth of body 3 to 3| times in total length, length of head 
3 times. Head twice as long as broad ; snout with curved upper 


Text-figure 2. 



Paratilapia bikwga. 


profile, rounded, broader than long, as long as postoenkr pari, of 
head, shorter than eye, which is 2^ times in length of head, 
exceeds interorbital width, and equals 3 times pxaorbitai depth ; 
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mouth extending to below anterior border of eye ; teeth very 
small, in 2 or 3 series ; 2 series of scales on the cheek, width of 
scaly part diameter of eye. Gill-rakers rather long, 16 or 17 
on lower part of anterior arch. Dorsal XI-XII 13-14 ; spines 
subequal from the sixth or seventh, which measures i to £ length 
of head, and equals longest soft rays. Anal III 9 ; third spine 
£ length of head. Pectoral as long as head, extending a little 
beyond vertical of origin of anal. Ventral produced into a fila¬ 
ment, which extends beyond origin of anal. Caudal with deep 
crescentic notch. Caudal peduncle 14 times as long as deep. 
Scales denticulate, 34-36 ; lateral lines -—jr, the upper 

extending to the caudal peduncle, or to the root of the caudal. 
Pale brown above, white beneath ; 4 to 6 dark spots on each side, 
the first on the gill-cover, the last at the base of the caudal; 
dorsal and anal usually with dark spots or a dark longitudinal 
band, the rays tipped with black. 

Total length 63 mill ini. 

Several specimens from the Liikuga Diver. 

Closely allied to 2 > . dewindti Blgr. 


IjAMPROLOCSUS D1IONTI. 

Depth of body 3f to 3f times in total length, length of head 
24 to 3 times. Head twice as long as broad, with convex upper 
profile; snout rounded, 1| times as long as eye, which is 4 to 
4,} times in length of head and equals interorbital width ; mouth 


Text-figure 3. 



not extending to below anterior, border of eye; 6 rather large 
canine teeth in front of upper jaw and 4 in lower, followed by a 
moderately broad band of minute teeth ; head entirely naked. 
Gill-rakers very short, 6 on lower part of anterior arch. Dorsal 
XVII-XVIII 8-9 ; spines increasing in length to the last, which 
is a. little less than | length of head; longest soft ray § length of 
head. Anal V-Vll 6-7 ; last spine f length of head. Pectoral 
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| length of head. Ventral produced into a filament, extending 
beyond origin of anal. Caudal rounded. Caudal peduncle an 
long as deep. Scales 35-37 lateral lines ||. Greyish, 

with a dark network on the body; soft dorsal and anal, and 
caudal, with small dark spots. 

Total length 65 ini H i m. 

Five specimens from Albertville. 

Tins species should be placed between L. wocquardii Pellegr,, 
from the Congo, and L, tretocephaius from Lake Tangan¬ 

yika, 
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4. On the Skull and Affinities oE Rana suhsigillata A, Dum. 
By Miss Joan B. Procter, F.Z.S. 

[Received January 17, 1910: Rend Mnreli 4, 1010.j 
(Text-figures 1 <& 2.) 

Whilst making a study of the osteological characters in the 
genus Mana , it was pointed out to me by Mr. Boulenger that 
the skull of the West African liana subsigillata A. Dum., to 
which he was the first to draw attention*, might prove on closer 
examination to be of such special interest as to justify a detailed 
description. Mr. Boulenger, whom I have to thank for his kind¬ 
ness in giving me every facility to make this study, regards this 
frog as the monotype of a subgenus named by him Aubria. In 
his paper f, “ Apergu des principes qui cloivent regir la classifi¬ 
cation naturelle des especes du genre Manet , M some of the most 
striking characters of this frog are briefly noticed, and its position 
in the genus explained. 

On raising the scalp, for a superficial examination, the skull is 
.seen to approach that of Manet (Pyxicephedits) adspersa Tschudi 
in several characters, which will be enumerated later. It is 
strongly ossified, rather depressed, and broader than long, the 
general shape being typically- frog-like. The iuterorbital portion 
of the brain-case is slender. Seen in profile, the cranium slopes 
upwards from the nasal region to a point in line with the posterior 
orbital borders, from which there is an abrupt decline to the 
foramen magnum (see text-fig. 1 c). 


The membrane-bones of the cranium./ 

The nasals are large, well-developed triangular bones, and 
somewhat rugose. They meet each other in the median line 
almost throughout their length, which is nearly two-thirds that 
oE the fronto-parietals. Anteriorly each is obtusely pointed ; 
posteriorly they form short oblique sutures with the anterior 
borders of the fronto-parietals, exposing in the centre a minute 
diamond-shaped area of the ethmoid. The distal ends do not 
reach the maxillae proper, although they rest upon the maxillary 
processes in conjunction with the palatine cartilages. 

The vomers are -oblique, presenting an acute angle backwards 
and inwards, where they approach the proximal ends of the 
palatines, and the parasphenoid. Anteriorly they are deeply 
notched, the anterior processes reaching the maxilla?. '.These 

* a R. Ac. Sci. Paris, 165,' (1917);' p. 987, 
f Ball. Sac. ZooL France, xliii, 1918, 
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bones overlie the snbnasal la n d me ami the adjoining border of 
the ethmoid. ' The vomerine teeth are arranged in a simple line 
of four, springing from a prominent ridge on the outer oblique 
edge of each bone. 

The firm to-parietal# ai*e strongly ossified, and somewhat rugose 
on the anterior surface. The sagittal suture commences almost 
at their anterior extremities, but does not persist beyond a third• 
of their length. Their combined width, anteriorly, is about a 
quarter of their length. At the postero-inner corner of the orbit 
they form small sharp projections, and then reach double the 
width. Posteriorly there is a slight sagittal crest, with two 
oblique lateral wings which form the commencement of the 
mastoid processes. 

The parasphenoul is of the usual dagger shape, hut rather 
more shapely than that of ft, temporarily and has an extremely 
tapering point. The lateral limbs of this bone are partially 
hidden beneath the superimposed inner limbs of the pterygoids. 

The cartilage-bones of the cranhjm. 

The ethmoid, as compared to that of ft. tmiporaria, is elongated. 
In the specimen figured it is almost one-half the length of the 
entire skull. Anteriorly it is trilobate, or llenr-de-Iys-shaped ; 
dorsally this portion is overlain by the nasals, arid ventrally the 
central lobe is partially obscured by the vomers and the proximal 
ends of the palatines. The main tubular portion of this bone, 
which reaches almost to the optic foramen, is covered by the 
fronto-parietals, but is visible on the ventral side through the 
semi-transparent parasphenoH. As already stated, only a minute 
diamond-shaped area of the ethmoid is exposed to view on the 
dorsal surface, where it is bounded by the postero-median notch 
between the nasals anteriorly, and by the antero-median notch 
between the fronto-parietals posteriorly. In the antero-inner 
corner of the orbit the ethmoid is pierced on each side by a small 
foramen for the orbito-msal nerve. 

The prootics *—The dorsal - surface of each is largely covered by 
the inner branch of the squamosal, and its inner borders underlie 
the fronto-parietals. In the anterior wall below the flange of the 
■ fwnto-parietals is the foramen for the fifth and seventh cranial 
nerves. : The .proptie forms t he roof and the .'anterior wall of the 
auditory capsule. 

The exoecipitaU meet, each other in the median line both dor- 
sally and ventmlly. The prootic-exoecipital suture proceeds along 
the crest of the mastoid - process'; the fronto-parietal-ex(»ecipitn.l 
suture is difficult, to trace. Ventrally the anterior borders of 
these bones are bounded by the parasphenoid. The exoccipital 
condyles are well developed, and are visible from three aspects; 
at the base of each are two fornmina, the upper minute and the 
lower larger and internally divided ; these give exit to the ninth 
' and tenth cranial nerves. •' 



AFFINITIES OF IU.NA SUBSIGILLATA. 


23 


T HE C110XI)ROCRANI V MI 

The nasal cartilages consist of a roundly-pointed nasal roof 
above and a trifid sub-nasal lamina below. 

Small frian g ular preerhinals are attached to the septum nasi. 

The -palatine cartilages extend from the ethmoid to the maxillae, 
and are not peculiar in any way. 

Owing to the thickness of the fronto-parietals and the extreme- 
delicacy of the chondrociuniimi, I have not satisfied myself as to 
the size and exact positions of the fontanelies. It is clear, how¬ 
ever, that there is a large median fontanelle, the anterior portion 
of which is bordered by the ethmoid, which at this point has a 
slightly bilobular tongue-shaped area carved out of it. The 
posterior wall of the otic capsule is cartilaginous ; it is bounded 
by the parasphenoid below and by the prootic above. 

The columella auris is strongly developed. The inter- and 
medio-stapediai portions are not unusual in any way; the extra- 
stapedial section is strongly developed and has a fan-shaped 
terminal of considerable size, which is applied in an inverted 
position to the tympanic membrane. The squamosal, at the 
junction of the interior limb with its stern, forms a deep arch 
over this delicate cartilage, arid also gives support try the annulus 
tympanims , which is somewhat fuimel-sliaped, broader than deep, 
and slightly notched above. 

The MAXILLARY' AHULL 

The palatines are straight, semi-transparent bones, placed at 
right angles to the. axis of the skull. They do not meet each 
other. 

The squamosals differ widely from those of 'Harm (sensa strict o). 
They are enormously developed. The zygomatic branch, slightly 
rugose, forms a, suture with the maxilla which is prolonged for¬ 
ward to the nasa-palatine bar. This process tapers considerably 
at its anterior end, and is about half the length of the entire 
skull *; the suture is about four-fifths of this length. The inner 
limb, just over one-third the length of the zygomatic, with which 
it forms a right angle, is superimposed on the proofic, of which 
but a small border is exposed on each side. The posterior limb, 
or stem, of this bone is somewhat oblique, flat, and rounded at 
its distal end ; it is applied to the pterygoid mid the quadrate 
cartilage.. 

The pterygoids are the most remarkable bones in the skull. 
The inner processes'' overlap the lateral processes of the para- 
sphenoid almost to their junction with the blade-like portion. 
At the junction of the anterior and posterior limbs, and opposite 
the root of the interior limb, is a large rounded process, which, 
when the skull is in its natural position, is directed outwards and 

'* Processes measured froni .'their juivction.with the shaft of the bone, not from the 
right angle where they join cat'll other. 
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downwards *; when the jaw's are dosed the outer face of this 
process is presented to the coronary process of the angulo-spleriiaf, 
which it resembles in size and shape. This process seems to be 
very rare in the Axmra, and until new 1ms veiriained unnoticed. 

The quadrate cartilage projects in two strong condyles, well 
beyond the extremities of the pterygoid., squamosal, and quadrate- 
jugal bones. It is of massive build, and in the specimen figured 
strongly ossified. 

The pnemxixilke have rather long processes. Ventrally, at the 
suture which they form with each other, there is a shallow oval 
pit. 

The mamllai are, wide, strong, and slightly rugose. Ventral ly, 
and close to the sutures which they form with the prannaxilke, 
are round shallow concavities. Posteriorly each is slightly 
bifid, the inner border of the inner limb completing the squamoso- 
ma.xilla.ry suture, and the outer and longer branch forming a 
wedge-shaped suture with the quadra,to-jugal. 

The quadrate-jugal is a small short bone; its suture with the 
maxilla is very difficult to trace in old specimens. 

The man ;di bular ' aroh, 

MeckeVs cartilage,. where- it articulates with the quadrate, ends 
in a prominent down-curved knob.,; 

The 'anyitlo-spleniitl leaves much of Meckel’s cartilage exposed 
to view ; its coronary process is well developed, and, as before 
stated, lies face to face with the peculiarly similar process of the 
pterygoid, from which it is only separated by the elevator 
tempo? 9 a Us n i u scl e. 

The denlary at its distal end is raised into a slight tooth-like 
projection, which, when the jaws are closed, fits into the shallow 
pit at the anterior end of the maxilla which 1 have already 
mentioned. 

The ■imiita-mdck&Um bone forms a similar but larger project ion 
which fits into the median pit situated across the praunaxillo* 
pramiaxillary suture. 

The hyoid apparatus. 

As will foe seen from text-fig. 1 J, the hyoid apparatus, though 
differing slightly from that of It. iemporaria, is not peculiar in 
any way. 

,, " Summary and 'Conclusion as to the Affinities of 

E. surma illata. ' 

From the above description 'it will -be seen that the skull of 
It. suhsig illata differs almost in every particular from that of 
IE temporaries which,-being the type of the genus, it is customary 
: to take as a standard. 

* Owintf to ttis oblique position it is slightly foreshortened In text -fig;. I a 1 1 ; a 
better idea of its size can therefore be obtained from I <y where it is seen' projectinir 
/;;belo\Ythe Maxilla. 
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Its most salient characters are :— 

L The prolonged squamoso-maxiliary suture, a, feature which 
it shares with if. adspersa alone. (Bee text-figs. 1 a, c ; 

2 a, b, c , e.) 

2. The fourth pterygoid process, -which it appears to share 

with R. kuhlii alone, although a faint indication of this 
process is sometimes met with in if. adspersa . (Bee text- 
figs. 1 b, c ; 2 cl.) 

3. The marked overlapping of some of the membrane-bones, 

the most important of which are :— 

a. The interior branch of the pterygoid ■ on the transverse 

limb of the parasphenoid; an overlap only otherwise 
found in if. adspersa. 

b. The inferior limb of the squamosal on the prootic, as in 

if. adspersa , R, grunniens , R. 1 macrodon , etc. 

c. The nasals and fronto-parietals almost entirely obscuring 

the ethmoid, as in if. adspersa and if. tigrina. (Text- 
figs. 1 and 2.) 

4. The slight pitting of the nasals, dorsal plane of the fronto- 

parietals, zygomatic processes of the squamosals, and the 
maxillc'B; a character carried to excess in R. adspersa , in 
the adult of which these bones are covered with granular 
asperities. (Text-figs. 1 a, c ; 2 b, c, e.) 

As regards the squamoso-maxiliary suture and the pterygoid 
overlap, it is an extraordinary thing that, whereas in no other 
species of the genus liana are these characters exhibited even in 
old age, in if. sabsig'dlata and if. adspersa they are well marked 
even in specimens under a year old, in which the frontals are 
still separated from the parietals (see text-fig. 2 a). This 
seems to me to greatly enhance the importance of these features, 
proving them to be no recent modification, and to isolate 
completely these two species among all others of the genus. 

It is thus clear that the two species are closely related, a fact 
which seems conclusively proved by the development of the skull 
in the young It. adspersa. 

Specimens of this frog at about one year of age (text-fig, 2 a) 
resemble in every crania,] character the rather older young of 
if, mdmgillMa. They have the frontals yet separated from the 
parietals by oblique sutures ; the sagittal suture is complete,and 
a. moderate portion of ethmoid is exposed above. At this stage 
the skull shows no rugosities. At the age- of about two. years 
(text-fig. 2 h) the skull shows signs of pittings, and the fronto- 
parietals close in and expose slightly less of the ethmoid. At 
the age of about three years (text-fig, 2 c, d) the skull con¬ 
forms so exactly to that-.of R. stdmgiUafa that .(except for the 
fourth pterygoid process) to describe it would be to recapitulate 
the greater part of this paper. It has, however, slightly longer 
and more closely-set praunaxillary processes, and consequently a 
more pointed nasal roof, less triangular nasals, less developed 
extrastapedials, and a less; prominent quadi’ate. 
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In later life (text-fig. Ze) tlie cranial characters of E, adsperm 
become more pronounced, the whole skull broadening and assum¬ 
ing a more convex and massive form, and the slight rugosities of 
the halfgrown becoming marked excrescences in old specimens. 

Although, therefore, these two species didler so widely in the 
adult state, especially in external characters (such as general 
shape, glandular folds, metatarsal tubercle, etc.), they bear 
important fixed characters in common, which isolate them com- 
pletely from all other species of the genus Emm, The subgen us 
Aubria Blgr. might therefore he united with the subgenus 'Fym- 
mphalus Tsch. In this I find that I am not much at variance 


Text-figure I. 




Skull of Umax mfayjilkttft. (Nat, si/.c.) 

cr, Dorsal view. c. Lateral view. 

Ik Ventral view. d. Hyoid. 


with Mr. Boulanger, who has kindly allowed me to quote the 
following remarks from his'unpublished monograph on the Frogs 
•of Africa:— u Although I am at a loss to guess on what grounds 
'Gunther'(Oat. Bat. Sal. p. 7) reached the conclusion, from the 
•original description of Aug. Du merit, that • /?. mbsigillata appears 
to.belong to the genus TmmpUnub {^Pyxiesph(dus)^it is un¬ 
doubtedly a fact that, in spite of its very different appearance, it 
Is more nearly allied. to. R; ddspersa (the type of Pj/mcephcdm) 
than to any other, as the-cranial.characters show.” 

After reviewing the cranial'anil other characters of • these two. 
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species and comparing them with, for instance, those of E. brevi- 
ceps and 11 , delalandii , it is indeed difficult to understand how the 
older authors (Tschudi, Dumeril & Bibron, Gunther, Peters, etc.) 
can have placed them together in one genus ( Pyxicepkalus or 
TormpUrna) merely on account of that worthless character, the 
shape of the metatarsal tubercle. On trying to make use of their 
comparative descriptions of liana and Pyxicephalus one feels the 
need of applying St. Jerome’s dictum: “Major sty 1 i pars quse 
dcdet qnam qua; scribit.” 

Text-figure 2. 



e 

Skull of liana afispersa. 


a, At about one year. Dorsal view. (Nat. she.) 

„ „ two years. Dorsal view. (Nut. sized' ■ 

<*. „ „ three years. Dorsal view. (Nat. size.) 

fl. „ „ three years. Ventral view. (Nat. size.) 

v. Skull of an old specimen. Dorsal view. (Half nat, size.) 

It seems probable that both species are derived from the 
It ilxjrhm group of Sana, s. str. y many points about the latter’s 
skull confirming this view *. 

*• The proportions and positions of the nasals, fmnto-parietals, and ethmoid; 
length sincl strength of the zygomatic process of the stfuamosal ; length of the inner 
lindrof the pterygoid amt its'; suture with the parasphenpld. 
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5. On the Breeding of Oryx gazella at Gooilust. 

By F. E. Blaaxjw, C.M.Z.S. 

[Received February 20, 1919 : Head March 18, 1919.] 

(Plate I.*) 

This species of Antelope is a scarce animal in Zoological 
Collections in Europe, and therefore some details about .its 
breeding may be of general interest. 

I got my pair in the summer of 1913, and although the im¬ 
porter was very mysterious about its origin, it soon became 
evident that the animals originated from the Kalahari, and had 
reached me via the Zoological Garden of Pretoria, where they 
had been kept some time. 

During a trip to South Africa in the spring of 1914 1 saw 
photos of animals of this species shot in German South-West 
Africa, and a settler from that country told me that Oryx gazella 
was fairly numerous in the southern parts of that colony to his 
own knowledge. 

The pair of animals at Gooilust did extremely well, and I soon 
was able to let them out together in an enclosed field. Although 
they fought at first—and these fights looked rather formidable 
on account of the tremendously long and needle-sharp horns—I 
soon found that the fighting was more play than anything more 
serious, and so I could enjoy the sight of it without much 
apprehension. 

The animals, although in perfect health, did not breed at first, 
and therefore, having the chance of obtaining another female in 
the spring* of 1916, I acquired it. This female, although well 
built in other respects, had deformed horns, which were rounded 
as in Oryx alyazel 7 so that I could not admire her very much. 
However, I put all three animals in the field, and during the 
course of the summer both females were covered by the male 
and became pregnant. In the spring of 1917 the female with 
the deformed horns, which had been looking in bad health for 
some time, gave birth to a dead calf which was nearly fully 
developed ; and as she did not seem to recover entirely, 1 later on 
separated her from the others for fear of contagion. 

On the 2nd of June of the same year my old female gave birth 
to a splendid calf, .which appeared quite strong and well. 

This calf may be described as follows :— 

General colour a rufous sand-colour. A black tip to the tail. 
A dark streak from the eyes downwards, losing itself before 
reaching the bottom of the jaw. There is a black tip to the 
mane. The swelling which the adults have under the throat is 
very conspicuous in the newly-born calf, and the hair there is 
lengthened, forming a throat-mane. Inside of ears full of long 
hairs, forming a fringe which- projects out of the ear-shell. On 
the outside margin of the ear a very thin black edge. 

* For explanation of the Plate see p, 30, 
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•The horns became visible' when the calf' was three days'obi. 
Perhaps they were visible from the first, but as during the first, 
two days I could not get near enough I cannot be positive about 
this. 

At the age of six days, under certain lights, the blade mark on 
the upper part of. the.fore legs of the adults became visible like a 
dark shadow, especially on the inner side of the leg. 

At six weeks old some of the face-markings of the adults 
became slightly visible, and both the dark markings above the 
knee and hocks. Homs 4 inches long. 

The calf did not follow the mother, as I have found so many of 
the larger antelopes do, but it kept itself hidden in a long tuft 
of grass as a fawn would do. From time to time the mother 
would come to it to give it milk, or if something came near that 
would frighten it, the calf would keep still until it was quite near, 
and then would make a sudden rush, in the direction of its dam. 
When the object of its fright was gone, it would again hide, 
generally in the same tuft of long grass. -Unfortunately, I have 
not been able to rear, the calf to maturity. 

In the second half of July the weather, which .had been warm 
and dry, suddenly changed, getting cold and very wot. Of course, 
everything was tried to induce the animals to enter into their 
house, but it was several days before we succeeded. When at last 
it was accomplished, the old female wa.s suffering from a slight 
diarrhoea.,'and after a couple of weeks it died. An attempt was 
made to rear the calf on cow’s milk, but this was not a success, 
and on the 4th of August it died unfortunately. Although the 
immediate cause of death seemed to be the chill occasioned by the 
bad weather, I suspect the female with the abnormal horns, which 
got ill first, to have contaminated the herd, as after a while she, 
although not having been exposed to the bad weather, developed 
similar symptoms and died, and the same happened to the bull. 

It was not possible to get a photo of the calf with its mother, 
as she would always put herself between the calf and the 
photographer, A- 

It is, 1 suppose, unnecessary forme to say that Oryx tjazMa is 
one of the most beautiful antelopes in . existence, and that every 
effort should be made to prevent this splendid animal being 
exterminated in its native country. In German South West. 
Africa these antelopes were preserved in large extents of country. 
I trust that under new rule the same excellent measures will 
continue. 

These Antelopes are, I believe, still fairly numerous in some 
parts of the Kalahari, but I have not been able to ascertain 
that they are protected there. Measures in that direction would 
certainly be very welcome to all lovers ..of the splendid Bouth ' 
African fauna. 

* 

EXPLANATION OK PLATE I. 

Oryx gazclla. Young calf ami adult female with abnormal horns. 
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6. A Comparative Study of certain Sense-Organs in the 
Antennae and Palpi of Diptera. By K. M. Smith, 
A.R.C.S., D.I.O.* With Appendix by Professor H. 
Maxwell Lefroy, F.Z.S, 

[Received August IS, 1918: Read February .18,1919.] 

(Plates I.-IV. t and Text-figures 1-43.) 
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(I.) Introduction. 

This piece of work was begun at the suggestion of Prof. II. M, 
Lefroy and Mr. F. M. Howlett. It was originally to consist 
merely of a comparison of the antennal sense-organs of Gallic 
phora vomitoria and Musca domestica, but was enlarged to cover 
as many types of Diptera as possible. It was decided to make a 
comparative study of these sense-organs in the different families 
and to correlate if possible their structure with the habits of the 
insects. 

Several workers have picked out insects apparently at random 
and figured their antennal sense-organs, but so far as I am aware 
no one 1ms yet made a systematic study and figured the type of 
sense-organ in each family. This I have endeavoured to do, and 
though it may not have led as yet to discoveries relating to the 
function of these organs, it should at least have some anatomical 
and histological value. 

(II.) Material and Method. 

AH' the specimens examined were caught by myself in this 
country. They were all taken alive and put direct into the 
fixative. Several fixing fluids were tried ; Carnoy ? s Fluid, second 

* Oommunicatnd by Prof. If. Maxwell Lefeoy, F.Z.S. 
f For explanation of the Plates see p. 69. 
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formula (consisting of Absolute Alcohol 6 parts, - Glacial Acetic 
Acid 1 part, Chloroform 3 parts), also .Flemming’s Fluid, Cor¬ 
rosive Sublimate, and Bonin’s Fluid. The one that gave the 
best results was Carnoy’s Fluid. * 

The entire insects, or, in the case of large flies, the head only, 
were left in this fixative for at least twenty-four hours, and were 
then washed thoroughly in 90 % alcohol The heads were cut 
into longitudinal and transverse sections by the method of either 
double embedding in wax and celloidin or embedding in wax 
alone; for most purposes 1 found that wax alone sufficed. In 
this latter case, after washing well in 90 °/ 0 alcohol to remove 
all traces of the fixative, the heads were left in absolute alcohol 
for twenty-four hours; they were then put into a mixture of 
equal parts of absolute alcohol and chloroform, thence into pure 
chloroform, thence into a mixture of chloroform and wax, and 
finally into pure wax. . The changes must be as gradual as 
possible or shrinkage will occur. Much depends upon the time 
the object to be cut is left in the wax ; the chitin will become 
hard and brittle if left in tlie wax'too Tong, and a similar result, 
occurs if not left in long enough. .No definite time can be given; 
it varies from two hours with fragile insects to twenty-four hours 
or more with very large flies with thick chitin, such as Asilids 
or Muscids. 6 g was found to be a good thickness at, which to 
cut the sections, and all the drawings and photographs are made 
from sections of this thickness. . Various stains were tried, those 
giving the best results being Delnfield’s Hematoxylin, Heiden- 
hain, and H&matein. Most of the figures are drawn from 
sections overstained in Delafield’s Hematoxylin and washed 
out in Acid Alcohol All the drawings were made at the level 
of the microscope stage •• with the camera luoida at varying 
magnifications. 

The great difficulty in carrying out this piece of work has lain 
in the tendency of the chitin, and with the chitin the delicate 
structures underneath, to break up under the razor ; therefore a, 
good razor with a good edge is essential, and a wax of medium 
hardness, melting-point 56°.Cl, is the best. Owing to this 
difficulty it is necessary to cut very large numbers of sections 
and to select the best ; over three hundred slides had to be 
prepared in order to obtain the results here given, 

The species' of flies examined have been exactly deturiwined. 
whenever possible. Owing, however, to various causes complete 
identification of the material has not always been feasible, and 
in some cases only the genus or family can be given, Acknow¬ 
ledgments are due to Mr. 0. G*. Lamb, to' Mr. 0. J. Wainwrigbf, 
Mr, F. ¥. Edwards, and Rev. A. E. Eaton, for determining 
certain species. I desire to thank Mix Hugh Scott for much 
useful assistance and advice, and Mr. Cecil Gunns, Chief Labo¬ 
ratory Assistant at the Imperial College, for his valuable help in 
making the photomicrographs. 
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(III.) General Description of the Sense-Organs 

UNDER REVIEW. 

The sense-organs of the antennae and palps of Diptem here 
discussed * are composed of elements of the same general type as 
those described in many other insects. These elements consist' 
each of a large, modified, hypodermal cell, above which is a very 
thin-walled chitinous process, rising from the thicker chi tin of 
the general surface; and of a nerve-fibre, which runs close up to 
the base of, if not actually into, the chitinous process. The large 
cells were taken by some earlier writers to be nervous elements 
directly connected with the nerve-fibres, but Berlese (1) regards 
their function as glandular and considers that the nerve-fibres 
are in dose apposition to, but not directly connected with, them. 

Berlese (1) distinguishes several types of these chitinous sensory 
processes (“ sensilli ”) including the following :—(i.) Tricho'ul , 
with the base sunk below the general surface of the chi tin 
but with the apex projecting above; (ii.) Basiconic , arising 
directly from the general surface; (iii.) Cteloconic, with the base 
sunk in a pit and with the apex not reaching the level of the 
general surface. Wheeler (2) records the occurrence of all these 
types in ants, From my observations it appears that in many 
Nemocem the sensory processes are scattered singly on the 
surface and are referable to one or other of the above types. 
In some Psychodidte a modification is found : the processes are 
very large and long, either spiral in form or bifid or trirad iate, 
arranged in pairs, a single pair to each joint of the flagellum of the 
antenna (see text-fig. 3). In Cecidomyidne also, there are peculiar 
“ looped hairs” and other structures which may be modifications 
of simple sensory processes: see Felt (3), etc. 

In the species of Bibio and the Mycetophilidm which I have 
examined, and in all the other families of Diptera studied, there 
occur the compound sense-organs or “sense-pits” which are the 
special subject of this paper. These may be regarded as com¬ 
posed of a greater or smaller number of the sense-orga ns outlined 
above, united together, sunk in pits of very varying form or size, 
and modified in various other ways (see below).' 

In describing a typical sense-pit, PI. t-V. fig, 11 is a good ex¬ 
ample to take, being a photomicrograph of a transverse section of a 
sense-pit in the antenna of Barcophaga carnaria, magnified, about 
600 diameters. Them is -first a somewhat large opening in the 
chi tin leading down, into the pit itself ; in -tfareophaga cam aria 
this opening is wide and leads abruptly to the sensory processes, 
but in some species, e. g. certain.Muscidaj, this opening leads into 
a long channel lined by chi tin which sometimes exhibits spiral 
or convoluted folds or even a series of communicating ridges like 
basket-work {Mima dgmestica). The floor of the pit consists of 

:# No attempt is 'made in this paper to deal with the organs known as Chorde- 
tonal Organ or Johnston's Organ, situated near the base of the antenna in certain 
Diptera... 

Prog, Zoom Hoc,.-1 i> 19 ? 1STo, ITT. ' 3 
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a very thin chitinous membrane which, is produced into the 
sensory processes much in the same fashion that lingers arise 
from a glove. These sensory processes vary much in shape; 
in the particular insect chosen as.an example they are bottle- 
shaped, with the portion resembling the neck of the bottle 
produced to a great extent. In some eases the abrupt change 
from the thick surface chifcin to the chifcin lining the sense-pit is 
extraordinarily marked, e, y.Pb I. fig. 1. Beneath the floor of 
the pit is a rounded mass of large radiating cells, each cell sepa¬ 
rating from its fellow as it approaches the base of the pit and 
running to its corresponding sensory process, see PI. IV. fig. 11. 
The whole mass of cells is embraced by a branch of the large 
antennal nerve ; this appears black in the photograph, PL I V. 

Although, as mentioned above, the view of most workers has 
been that these large cells are themselves nervous elements, 
Berlese (1) asserts that this is a mistaken view, and that they 
are glandular, while the nerve-fibres run between them. He says 
that they secrete a fluid which fills the sensory processes, comes 
through the chi tin to the exterior, and bathes the whole surface 
of the pit. He quotes Ton Rath as agreeing with this view, 
also Erickson (1847) and Bliley (1891) as having affirmed the 
presence of a u humour ” secreted osmotically. Packard (4) also 
states that these sensory processes are filled with a serous • fluid 
and are definitely olfactory. 

(IT.) Chief Modifications of this Sense- Pits. 

As stated above, the sense-pits are modified in form in various 
ways. The following examples of this may be mentioned. In 
the Stratiomyida'(text-figs. 10-12) the• processes are in groups, 
each group arising from a common, foundation, and having much 
the appearance of a partly closed band. In the Byrphidm the 
chief distinguishing feature lies in the largo.number of sensory 
processes and. the great size of the pit ; also in this family appears 
ft further modification in that there are two kinds of pits, one 
consisting of a. simple in pushing .filled with coarse chitiuous rods 
(PL L fig. 2), and with few or none of the thin-walled sensory 
processes, the other consisting of the large ami beautiful type of 
pit figured for many of the Byrphidm, EriMalh Sylvia sv//« 

varnm, 'and others, .A. somewhat similar difference in t in* *sizo 

■ of the sense-pits occurs in the Musekke, and here also a further 
modification is found, namely in the fusion of three or four 
or sometimes more of the larger pits ;/ e, //. Ph IT. fig, 5, in which 
the pits are double. In some species of the Muscidte am! some 
Arithomyicke, the entrance to the pit is elongated into a channel 
whose • wall . consists of spiral folds or basket-work of ehitin 

' (text-fig, 38), The greatest variation occurs however in the size, 

■ shape, and number of the sensory processes themselves, which a 
glance at the Plates will at once make clear, 
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(Y.) Situation of the Sense-Organs. 

In those families of Nemocera which have no antennal sense- 
pits, but only scattered sensory processes, these latter are found 
on a number, if not on all, of the joints of the flagellum. In the 
Bibionid®, which have true pits/these were seen on a number of 
joints of the flagellum (as well as on the palpi: see below), but 
in the Brachyeera and the Cyclorhaphous families antennal sense- 
organs were only observed on the terminal joint *. As to the 
palpi, pits were seen to be present on these organs in Myceto- 
philidm, Bibionid®, and Therevidse; while special sense-organs 
of a somewhat different form are described in certain Stratio- 
inyicl®, Asilid®, and Dolichopid®. Wesche (5) also describes 
pits in the palps of Rhypliid®, Simuliid®, Empitl®, and Pipun- 
culid®. He considers that when the antennal sense-organs are 
not highly developed, those on the palpi are so, to compensate 
for the deficiency. This is certainly true in some cases 
(e. g. certain Myeetophilidae, There vidse, and the families alluded 
to by Wesche); but in some forms rather complex organs are 
present in both antenn® and palpi, e. g, in Bibio marci , certain 
Stratiomyid®, Asilid®, and DolichopicI®. 


(VI.) Correlation between Form of Sense-Organs 
and Habits of the Flies. 

It was hoped that after a systematic examination of the 
antennal sense-organs of the Dipbera, some definite correlation 
between the form of these organs and the habits of the insect 
would be found. Such correlation, however, is not apparent. 
Wesche (5) mentions the case of Gastropkihis equi , the horse-hot, 
coming up against the wind straight towards a horse, and points 
out that this insect is well provided with antennal sense-organs; 
but so far as I have investigated, the Syrphid® have by far the 
most complex and perfect sense-pits of all the Diptera, and it is 
not easy to see how their mode of life calls for this development. 
There is also the'case of Musca domestiea and OaMiphora vomi- 
toria ; the former is supposed by some entomologists to find its 
food chiefly by sight and the • latter chiefly by smell, yet there 
is very little difference in the antennal organs of the two, except 
that those of M. domestiea are slightly more complex, though of 
course smaller in proportion. 

In some flies possessed of very large eyes and keen sight, 
e, g. Asilids and Erapids, the sense-organs seem slightly smaller, 
hut in the case of the Muscid® both eyes and sense-pits are large. 
The Asilids and Empids are predaceous, but their sense-pits show 
no apparent modification correlated with this fact. As to flies of 
parasitic habits, I have examined no Pipimeulids, but Wesche (5) 
found in a species of this, family no pits in the -antenri®. but a pit 

* The flagellar “ complex ” of the bractveera is here treated as a single joint. 

3 * 
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in either palp. In various Taclunids examined the pits are very 
similar to those of non-parasitic Muscids. OB the Hippoboseidm, 
Ornithmnyia appears to be poorly provided vibh antennal sense- 
organs, having only a few thin sensory processes sunk in shallow' 
depressions, text-fig. 43. 


(YU.) Function-. 

At different times very many entomologists have attempted to 
settle the vexed question as to whether the .antennas bear the 
olfactory organs or no, by mutilation of the antenme or by 
painting them with gum or some similar substances. It seems 
to me that experiments like this cannot definitely decide this 
question, relying as they do largely on statistics and there being 
of necessity so great an element of chance. Mclndoo (6), in his 
paper on the olfactory sense of HymenopfcerR, concludes that tins 
sense must be looked for elsewhere than in the antennas. He 
says: u It is seen that about one-quarter of all the workers who 
have experimented on insects with mutilated an ten me assert that 
these appendages do not bear the olfactory organs.” On page 295 
he states further: u It is now generally believed that the 
antennas bear the organs of smell, but as all the antennal organs 
are covered with a hard membrane the. objection has been raised 
that such organs cannot receive olfactory stimuli.” I do not 
think the term “ hard membrane” is applicable to the antennal 
organs of the Diptera at any rate, as the sensory processes in the 
pit are so excessively thin-walled as only to be visible under quite 
a high power of the microscope. Berlese fl) states that a fluid 
is secreted which passes through these processes ami bathes the 
interior of the pit. Packard (4) also says that these processes, 
are filled with a serous fluid and are definitely olfactory. 
Personally I have never been able to find any traces of this 
fluid. „ 

W. M. Barrows (7), in bis experiments on an ten me, found that 
gum on the antenna*. of Drosophila ampdopkSn does not keep out 
odours. He.etherised some Hies and cut off film terminal antenna l 
segment (and he declares that the ether did not affect his 
experiments). He writes It. seems, certain that the sense 
of smell is absent or at least greatly reduowl in those Hies that 
have lost the terminal joint of the anteimmff I emphasize the 
word “terminal,” because in all flies other than Ne.m ocern. it is 
only in the third ( i. e. terminal) joint that the sense-pits occur. 
Wesehe (5), who has studied this subject in some detail, writes: 
u A number of experienced eiitpinologists haive separately come 
to the conclusion' that auditory organs exist in the antenna* of 
many species, and the deep pif& or cavities in the an ten me 
of Muscids /are thought to be such. This part then may he 
a tactile, an auditory, or an olfactory organ in different species, 
and it is 'probable that in many instance's all three senses are 
located, perhaps not exclusively but in prat, in the antenna*. 
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Further, 1 found on the third joint of the antenna; of Gustro- 
philiis equi a larger number of sense-pits than on any of the 
Hies mentioned (Helophilm pandiihts , Echinomyia fera , Th&aira 
nigripes , Ccdliphora erythrocephala^ Stratiomys chamceleon-^ and 
of a different structure.” As to the pits of G. equi being of a 
different structure, I think Wesche is mistaken because, so far 
as I could determine, they were very similar to the sense-pits of 
other Diptera; they were certainly numerous, though not in 
my opinion as numerous as those of the Muscids. ’Wesche also 
says: “I think that when the antenna? are not particularly 
sensitive the palpi have these structures to compensated This 
statement is borne out only partially by the results of my 
investigation (see above). Wesche states further: “We thus 
see that the palpi like the antennae can hear organs of three 
senses—touch, taste, and siwell, but I do not think that any 
one palpus has more than two of these senses developed at the 
same time.” He concludes: “ (i.) Both the antennae and palpi 
of insects are capable of receiving the stimuli of several senses ; 
(ii.) Their capacities differ greatly in different species and conse¬ 
quently a general rule is an impossibility.” 

Packard (4) states definitely that these organs are olfactory 
and agrees with Berlese (1) in saying that the pit is bathed in 
a fluid. 

Wheeler (2) describes what he calls olfactory and gustatory 
sensilli on the third joint of the an tenure. ITe writes: “ It seems 
to be impossible to distinguish between the sense-organs in insects, 
although it may he asserted that the organs of smell are situated 
mainly or exclusively on the autenme, whereas those of taste are 
found on the mouth-parts, especial]}’ on the maxillae and labium 
and their palpi.” As stated above, I have not examined the 
organ situated near the base of the antenna in certain Diptera, 
known as the “ Chordotonal Organ }J or “Johnstons Organ 7 ’ and 
which is regarded as auditory by most workers. 

( VIII.) Systematic Description" of the Bense-Ouuaxs 

IN THE VARIOUS FAMILIES. 

ORTHOEHAPIIA. NEMOCERA, ■ • , ' 

Tipululk (Text-figs, 1, 2)* Species examined : Pudiyrrldna 
histrio F. (0. G. Lamb dot,), and 'one. -undetermined species. 
One kind of special sensory structure or “ Sensillus }> was found 
to be present ; this is of the type described by Berlese (1) as 
“ Trichoid,” that is, sunk in a pit but projecting up to or beyond 
the general surface level, The shape of this sensillus varies 
slightly in the two species examined, iu one case being narrowed 
to a point and having a distinct cap (text-fig. 1), The. sensilli 
are scattered more or less Indiscriminately over the surface of 
the an tenure. In the palps no particular sensory apparatus was 
apparent. 

Packard (4) states: “ “The olfactory pits of Tipnlicls seem to 
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have a different structure to those of the other 1 liptera, as the 
external passage is closed.’’ 1 think .Packard is mistaken, hero, 

for my examination of the a.ntemuc of the Tipulidm revealed no 
pits at all but only the “ Trick oid ” sensilli of Berlese. 



Transverse sections through the middle of the autemne of an undetermined 
Tipulid and'of Fachyrrhhut histrio. X 980. 


Except where otherwise stated, all the sections are through the third joint 
of the antenna*. 

Explanation op .Lettering' on the figures: —Ajp. t aperture of pit: it, base of 
hair; cells; Ck* t clritin; H*., hairs; 2V., nerve; .AV., nuclei; sensory 
process or sen .sill us; r X\ } top of second joint, of antenna*. 

Psycuodid.e (Text-fig. 3). The form examined \yas Psyehoda 
cdbipennk Zett., determined by Rev. A. E. Eaton. 

In this insect the apparent sensory apparatus consists of a pair 
of pseudopodia-like processes on opposite sides of each joint of 
the flagellum. These processes are very large for the size of the 
insect and are t riradia te. They ju*e exactly coin parable to the 
sensilli of Tipulidas, consisting as they do of an outpushing of 
very thin chitin, only in this case they 'are carried to an enormous 
length and are three-branched. There is also a very thick ring 
of long hairs situated at the base of each joint. In text-fig. 3 only 
their bases (B) are shown so that they should not block out the 
triradiate processes. In the palps there is no special sensory 
apparatus visible. 

Specialised processes or “ chsetai” of this type have been 
described in several other Psychodidm. In BrmieUkt superateH 
Ann,, they are single, large, and spirally curved; and processes 
of this form are also present in several other species belonging to 
more than one genus (see Biuxnetti, t Fauna of ‘British India,/ 
Dipt. Nematocera, 1912, pp. 198-9, 248, &e., and pi. 4). Eaton 
also refers to cluetse of somewhat the same type in Tdmatomopm 
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soleaim (Ent. Mo. Mag. 1893, p. 1*26), and to S-sliaped ones 
being present on each alternate joint of the flagellum of PsycJtoda 
reviscnda (in litt., 23. ii. 1918). A pair of small bifid clnetfe is 
present on each joint (except the last) of the flagellum in 


Text-figure 3. 



Segment of the flagellum of the antennae of Fsychoda albipeunis, showing the 
triradiate process ot one side in plan. X 980, from a whole antenna in cedar- 
wood oil. 

Psychoda heugalensis Brun., and P. nigripennis Bran, (see 
Brunetti, op. cit. p. 199), but no case of a triradiate process 
has hitherto been recorded. Borne species of Phlebotomus also 
have pairs of shorter or longer geniculated spines on each joint 
of the flagellum (see Brunetti, op. cit. p. 200. and Kewstead, 
Bull. Ent. Research, v. 1914, figs. 4, 9, 10, <fcc.). 

Oulioii>/E (Text-fig. 4). 

In text-fig. 4, which is a transverse section near the tip of the 
antenna of Cufav jpipiens x may be seen the sensilli, in this case 
not deeply sunk as in Tipuli'dse, but of th.e basiconic type. 

Text-figure 4. 



Transverse section through the middle of the antenna of Ctdex pipiens. X 980. 
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Ckciuom vi o.i'j, 

I have been unable to examine any of these insects myself, but 
Felt (3 ) describes the peculiar looped hairs or cimini fill on tire 
an ten me ; he compares them to the “ apparently lie,shy hypo- 
dermal structures protruding from relatively large symmetrically 
placed orifices on the antennal segments of Oampyloinymriimc 
and of certain Ohironomids.” As I have not been able to 
examine any Oeeidomyidse 1 cannot speak with certainly,-but 
possibly Felt is not quite correct in describing, these processes 
as “ fleshy hypodermal structures protruding from relatively 
large symmetricaliy placed orifices/’ What he takes for an 
orifice may be the sudden change from the thick chi tin of the 
antennal surface to the excessively thin chitinous outpushing, 
which is comparable to one of the sensory processes of a sense-pit 
enormously enlarged; This sudden change from very thick to 
very thin ehitin certainly gives the impression of an orifice, but 
under a high power it will be seen at once not to be so. I have 
not found any of these very large chitinous processes in the Chiro- 
nomids, but they are very evident in the Psyeliodkke (see above). 


Text-figure 5. Text-figure 6. 



palp of an undetermined Myeetophilid. X 1)80. 
Text-fig. 8.—Another view of the same. X 980. 
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Mycetopiiilid.e (Text-figs, o, 6). 

Turning to the palps we find an entirely new modification of 
the sensilli; instead of occurring singly each one sunk in its 
own pit (Tipuliche), or arising singly from the surface (Ohiro- 
nomicUe), they are grouped together and sunk in a. large pit some 
distance below the chit-in in the tissue of the palp. This is a 
“ sense-pitcomparable to those of the later families. The pit 
lies in the second joint and there is one in each palp. The sen¬ 
sory processes are long and thin and spatulate. Text-fig. 6 is a 
drawing of a transverse section showing the pit and its opening; 
text-fig. 5 is from a longitudinal section, showing the pit but 
not its orifice. 

Bibionidab (Text-figs. 7, 8). 

In some species of this family the multiple groups of sensilli, 
or sense-pits, occur in both antennas and palps. 


Text-figure 7. 
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In Bibio sp. tli e sensilli in the miteimm, though in even ml in 
size, still occur singly or i. 1.1 pairs. Text-fig. 7 is a drawing of a lon¬ 
gitudinal section of the antennas of Bihio ward 5 ; in this species 
sense-pits are present, though the sensory processes are not very 
numerous nor very deeply sunk, one sense-pit occurs in each 


Text-figure 8. 



Tiansverse section through the palp of’ llib'w ward. X 000. 

segment of the antenna. In the palp the number of pits is 
greater, and most of the upper surface of the palp in the region 
near the head is broken up into sense-pits (taxtv■■fig. 8), 
t Wesche (5) describes sense-pits in the second joint of the palpi 
of Bibio korinkmus . 

Simulitmr 

I have not examined. any ..members -of. this family, hut Wesche 
(5) describes pits in the palpi of tiimulhim reptam. 

RhYPHED'jB; 

Wesche (5) describes sense-pits in the palpi of Bhyphus 
fenesiralis . 
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0RTH011HAPHA. BRACHYCERA. 

Leptidje (Text-figs. 9-16). 

In Leptis scolopacea (C. G. Lamb det.) there are two types of 
sensory processes, large ones arising directly from the surface and 
smaller ones of somewhat irregular shape stink deeply in pits 
and not reaching to the surface, i. e. the codoconic type. In 


Text-figure 9. 



Transverse section of the palp of Leptis tringaria . X 080. 


L. trinyaria (0. G. Lamb det.) one type of sensillus only was 
seen, L e. cceloconic. In' the palp there is a well-marked sense- 
pit, and beneath it a mass of radiating cells with a few large 
nuclei (text-fig. 9). The sensory processes are long and some¬ 
what spatulate. 

8teatiomyid,13 (Text-figs. 10-12). Species examined deter¬ 
mined by 0. G. Lamb. .■ 

Text-fig* 10 shows a longitudinal section through one side of the 
antenna of Oxyeera trilin&da F. In this species there are not 
pits sunk below the surface, but groups of large sensory processes 
projecting above the chi tin and protected by large and thick 
chitinous spines. These sensory processes resemble two bands 
placed palm to palm with the fingers directed slightly inwards; 
in some cases, however, there are only two or three processes. 
These 44 hands ” are duplicated on the other side of the antenna. 
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Text-fig. 11 shows a portion of the antenna of Microchrym 
polita L., showing the “ hands” in position; the thin cliitin which 
forms the base of the structure is represented by cross-hatching. 

Much the same state occurs in the palp. Text-fig. 12 shows 
a longitudinal section through the top of the palp of Oxycera 
pirtchetta Meig., with one fi< hand ” and one large single sensory 
process. 

Wesche describes very similar sense-organs in the antennas of 
Stratiomys chamceleon. 

Tabanidas (Text-fig. 13). Species examined determined by 
C. G. Lamb. 

In the antennae of the members of this family studied is found 
a return to the less complicated form of sensory structure. 
There are two kinds of processes, a large straight type sunk singly 
in a small pit, but projecting far Jbeyond the level of the cliitin 


Text-figure 13. 



Part of a transverse section of the antenna of Tabtmm bromim, X 980. 

(text-fig. 13): this is the triehoid type of sensory process. There 
are also small shouldered processes, sunk singly very deeply in the 
tissue of the antenna. There is little or no difference between 
the sensory processes of Tabmms bromim L. ( 2 ) and Hamatopoia 
plmriaMs L. ( 2 ). I have been unable to find any special sensory 
structure in the palps of this family, 

AsilidJe (Text-ligs. 14-16). Species examined determined by 
C. G. Lamb. 

In this group we return once more to the actual sense-pit. 
Text-fig. 14 shows a longitudinal section through the antenna 
of Lapkria marginata ; the ehitin is enormously thick and the 
entrance to the sense-pit is guarded by thick knobs and pro¬ 
jections of cliitin and interspersed with small pits containing one 
or more sensory processes of varying shapes. The processes in 
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the pit itself are long and regular, each one rising from a thick 
chitinous ring or collar. Text-fig. 15, from a transverse section 
throngli the antenna of Neoitamus cycmurus Loew, shows a pit 
widely open to the exterior, with short strong processes each 
again rising from a collar, and having a ridge along its point. 
Note the bulge in the hypodermal layer formed by tlie columnar 
cells, called glandular by Berlese. Text-fig. 16 shows a transverse 
section through the palp of Laphria marginata L. ; the whole of 
one surface is broken up into long slender processes, not sunk in 
pits but arising directly from the surface. Note the thickness of 
the ehitin in these insects. 


Text-figure 16. 



Therevijae (Text- fig. 17). 

There are, so far as could be ascertained, no pits in the antenna 
in this family. In the palp of Tkereva nob Hi taia (text-fig. 17) is 
a more complicated condition. There is a large sense-pit widely 
open to the exterior, with long spatulate sensory processes ; also 
here and there are single trichord processes. 

Empid.e. Species studied determined by C. G. Lamb. 

So far as could be ascertained there are no complicated sense- 
pits in the forms examined. No special sensory apparatus was 
visible in the palps of species examined. 
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Text-figure 17. 



Part of a transverse section through the palp of T/iereoa sp. X 980, 

Wesche (5) describes a large sense-organ on tlie palpi of an 
Erapid, Ocidromia glabrieidcc. This species I have not examined. 


I) o li C hop obi d as (Text-fig, 18). Species studied determined 
0, G . Lamb. 


Text-figure 18. 



by 


Part of a transverse section through the antenna of Jf\ecUobtithrm nolilUaim* 
' X 980, 
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Text-fig. 18 shows a drawing of a portion of a transverse 
section of Pmdloboihrus nolrilitcitns L. Two distinct kinds of pro¬ 
cesses ore present, large finger-shaped processes scattered in large 
numbers on the surface, and a smaller kind broad at the base and 
tapering to a fine point. Turning to the palp, there are again 
no pits and only one type of sensory process, this is in the shape 
of a curved finger. In Dolichopiis brevipennis Meig., the sensory 
apparatus was very similar. 


0 Y OLORH A PIT A. ASCII IZ A. 

PlPUNCULIDJE. 

I have not had the opportunity of examining this group, but 
AVesche (5) describes Pipunculus sonatas as having small and 
characterless antenna? but a well-marked sense-organ in the tip 
of each palp, 

Syrphiile (Text-figs. 19-27). 

This is by far the most interesting family of all the Diptern, 
so far as the sense-pits are concerned. The Syrphida? show an 
enormous specialisation in the shape and complication of their 


Text-figure 19. 



Part of a transverse .section through the antenna of Syrphtts sp. X 980. 

sense-pits, and the pits in different species of the family show 
a wide differentiation. All sensory processes and sense-pits are 
confined to the antennas, non,© being present in the palpi, so far 
as could be seen. Text-fig. 19, part of a transverse section of the 
antenna of Syrphus sp. f shows a somewhat deeply sunken pit 
lined at each side with stiff chitinous hairs ; at the base are two 
bottle-shaped processes. 

Peoc. Zoom Soc.—1919, No. I AC 
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Text-fig. 20, from a transverse section through the antenna of 
JRMngia campestris Meig., near the articulation, shows two sense- 
pits, one on each side of the antenna ; they are widely open and are 
guarded by stiff hairs, the sensory processes are small and regular. 
The bases of the pits approximate very closely to each other and 
are separated by a large branch of the antennary nerve which 
closely embraces each pit. In Volucella bomhylans (text-fig. 21) 
only one kind of sense-pit is found ; this has a somewhat narrow 


Text-figure 22. 



Transverse section through antenna of Volucella inan is. X 600. 


opening and is deeply sunk, the channel is guarded by a few 
stiff hairs and the sensory processes are small and regular. Text- 
fig. 22 shows a drawing of a transverse .section of the antenna 
of Volucella inanis. The section does not pass through the 
opening of the pit. The processes here are of a different type, 
they are rather short and sharply pointed, broadening towards 
the* base, and each process is separated from its fellow by a large 
knob or block of chitin : cf. Holder on Volucella (8). 

4* 
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We come now to Eristcdis tenctx , the Drone Fly ; tills is a very 
interesting* case, possessing as it does two types of sense-pits 
utterly different from each other. One type may be called, the 
Complex. Pit and the other the Simple Pit. PL I. tig. 1 is from a, 
photograph of the former. It illustrates the very abrupt ending 
of the thick chitin and the very regular shape and character of 
the whole sense-organ. Each cell can be seen running up to its 


Text-figure 23 



Scrni-dia^nmimutic longitudinal section through t lu* mitrimn o!' Xylol a mdmnm 

xm ’ 

corresponding sensory'process,'and the whole organ is isolated by 
a space running round the base of the cells and cutting it oil’ from 
tile rest of the tissue. ( P1. I. fig. 2 is from a photograph under 
a low power of the simple type of pit. It is merely a large in- 
pushing of the chi tin widely open to the exterior, and instead of 
the delicate sensory processes found in other sense-pits,* there are 
large and coarse rods of chitin. ; Also there-is no abrupt thinning 
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of the surface cliitin but it continues round the base of the pit 
unchanged. 

Turning to another species, Xylota sylvanvm , a somewhat 
similar condition is found. In this case, however*, the simple pit 
has no rods of cliitin inside, but a few small sensory processes, 
and is comparable to the sense-pits in many of the foregoing 
families. The complex pit of Xylota , however, is very large and 
beautiful; it possesses a,n enormous number of sensory processes 


Text-figure 25. 



Text-fig. 24. —Oblique section through the top of a sense-pit m the antenna of 
Ju/fofa $i/lparum. X $80. 

Text-fig. 25.—Semi-diagramiuatie longitudinal section through the antenna of 
Sericomyia borealis, X 128. 

and almost fills the third joint of the antenna. Text-fig. 23 is a 
semi-diagrammatic representation of a longitudinal .section of 
this joint. On the left side of the figure will be seen the large 
and beautiful pit with its opening and opposite to it the small pit. 
As the large, pit is followed downwards it is seen to divide into 
two; the chitinous lining of the .pit thickens between the pro¬ 
cesses. PL I. fig. 3 is from a photograph of a transverse section 
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through the antenna of the same insect, taken under a low power. 
It illustrates how far the pit extends into the antenna and the 
large number of chitinous processes. Text-fig. 24 is an oblique 
section through the'roof of the pit slicing partly through the 
chitin and exposing the pit itself. The chitin is perforated and 
through each perforation can be seen a sensory process. 8eri- 
cornyia borealis shows a somewhat similar condition. Text fig. 25 
is a semi-diagrammatic representation of a longitudinal section 
through its antenna. The only difference from the condition in 
X sylvarum lies in the fact that the pit does not bifurcate. Text- 
fig. 26 is from a transverse section of the antenna of borealis, 
showing the large pit dissociated from the rest of the tissue, with 
a cell running to each process. The pit is surrounded by a nerve 
and all the nuclei are confined to the parts of the cells remote 
from the sensory processes. Text-fig. 2 7 is a section through the 
opening of the large pit and the nerve is shown encircling the 
large cells. 


CYCLORHAPHA. SCHIZOPHORA. 

Sepsidjs (Text-figs. 28, 29.) 

Text-fig. 28 is a drawing of a transverse section of the antenna 
of a large undetermined Sepsid showing a sense-pit with its large 

Text-figure 28. 



Transverse section tit rough the antenna of an undetermined Sepsid. X 600. 


cells and the nerve encircling them. The sensory processes are 
bottle-shaped and drawn out to a point. Text-fig. 29 is a semi- 
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diagrammatic drawing of a longitudinal section through tine 
antenna, of a smaller Sepsid. showing the very large nerve 
running to the sense-pit. The sensory processes are triangular. 

Text-figure 21). 


/V. 


Senh-dingraumiatic longitudinal section of the antenna of a small uinletennineil 
Sepsid. X 000. 

$APROMYZiDiE (Text-fig. 30). 

Text-fig. 30, longitudinal section of the two antennae of Sapro- 
myza sp. On the outside of eaeli antenna is one large widely 

Text-figure 30. 



Longitudinal section of the two 'au'temias of an undetermined Sapromyzid. 

. X 600. 

open pit, and on the inside of each a number of rather irregularly 
shaped pits grouped somewhat closely together. The figure 
shows the large nerves running to the pits. 
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irndetermined Ohloropid. I have been unable to find any of the 
true sense-pits in this species, and there appears to be only one 
inpushing of the cbitin filled with stiff hairs. 

Helgmyzidje (Text-fig. 33). 

The general surface of tlie antenna of Tephrochlcmiys rufiventris 
is beset with large finger-like sensory processes spread about in 
great profusion and interspersed between very large cliitinous 


Text-figure 33. 



Longitudinal section through the second and third joints of the antenna of 
TepJirochlami/s rujiventris. X 000. 

spines. Text-fig. 33 is a longitudinal section through the second 
and third joints, of the antenna of the same insect showing the 
aiitemiary nerve passing from one joint to another and also a pit 
of simple type. 

Corbylurid.® (Text-fig. 34). 

Text-fig, 34, from a transverse section through the base of the 
third joint of the antenna of Scatophaga Interna, shows a com¬ 
paratively large pit. The sensory processes are finger-shaped 
and very numerous. 
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Fannia . This shows one large pit and one small one; the sensory 
processes vary in shape, those in the large pit are pointed while 
those in the smaller are like a curved finger: this is nnusual in 
the same insect; there are also large thin-walled processes (Sp.) 
arising directly from the general surface. Text-fig. 36 is from a 


Text-figure 37. 



Transverse section of the antenna of an undetermined Ant homy id. X 600, 

longitudinal section through the antenna of an undetermined 
species (either Mydcm or Phaonia ). It illustrates a sense-pit ami 
long, rather sickle-shaped processes, very profusely scattered on 
the general surface. Text-fig. 37 is a transverse section of the 
antenna of a large Anthomyid, showing a pit and its contained 
processes. 

Museiix-K (Text-figs. 3B & 39 and Pis. II., III., IV. figs. 4-10). 

The antennae in this family possess by far the largest number of 
pits' found In any of the Diptera examined ; they do not approach 
those of the Syrphids in beauty and complication but are rather 
small and regular. As far as can be ascertained there are no 
solitary sensory processes on the surface of the chitin, but the 
sense-pits vary greatly in .size, some being very small, with only 
two or three processes. Text-fig. 38 shows part of a transverse 
section through the antenna of Musca domestica. It illustrates a 
very beautiful pit, with complex chitinous u basket-work ” in the 
long channel leading inwards from the orifice. The sensory pro¬ 
cesses are finger-shaped and regular; the whole organ with its 
large radiating cells gives somewhat the appearance of a fan. A 
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small pit with three sensory processes is shown on tlie right of 
the figure. 

PL II. fig. 4 is a photomicrograph of a transverse section 
of the antenna of Calliphora eryihrocephala ; this shows the cells 
running each to its long, straight, sensory process. PL II. fig. 6, 
a transverse section of the antenna of the same insect under a 
low power, shows one large pit with a number of small ones cut 


Text-figure 38. 



Part of si transverse section of the antenna of 3fusea domestica. X 980. 


at different levels and mostly opposite to the large pit. PI. II. 
fig. 5, a longitudinal section, shows two large pits with their 
openings and the beginning of a third pit, the large antennal 
nerve being conspicuous. C . vomitoria was also examined and 
found to be very similar. For a detailed account of this latter 
insect, see Holder (9). 

PL III. fig. 7 is a photomicrograph of a transverse section taken 
under a very high power, of a specimen of Zucilia having the 
thoracic cluetotaxy of L, sericata; it shows the long chit inous 
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hairs at the opening and the short strong sensory processes 
very wide at the base. 

PL III. fig. 9, a photomicrograph of the antenna of Pkormia 
mrulea ( = grcenkmdia ) cut near the junction of the second and 
third joints, illustrates the nerve and the variations in shape of 
the sensory processes. PI. III. fig. 8, a photomicrograph of a lon¬ 
gitudinal section through the antenna of the same insect, shows 
the position of the sense-pits ; they are clustered together at the 
end of the under surface nearest the head and are eleven in 
number. 

PL IY. fig. 10, a photomicrograph of a transverse section of 
the antenna, of Pollenia rudis: one pit is visible. The third joint 
appears to be reinforced in the centre by a strong band of chi tin 
running parallel to the outer walls, which appears black in the 
photograph. 

A form which I have not examined, but in the an ten me of 
which funnel-like pits have been described (see Deegener (10)), 
is Museina stabulcms. 


Text-figure 39. 



Part of a transverse section of antenna of Mcsemhrina meriiUana. X 600, 

Text-fig. 39 shows a pit in the antenna of another Museicl, 
Mesembriim nmndiana L, (O. G, Lamb defc,). It illustrates the 
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long channel running down to the base of the pit (cf. M. dom.es- 
tica , text-fig. 38). There are a few short sensor}? processes, with 
here and there a chitinous spine. 


Sarcophagus. 

PI.IY. fig. 11 is a photomicrograph of a transverse section of the 
antenna of Sarcophciga carnaria. Each cell may be seen running 
to its corresponding sensory process. The processes are broad at 
the base, changing abruptly to a fine point. The nerve (xY), which 
shows black in the photograph, encircles the whole sense-organ. 


Tachinid.e (Text-figs. 40, 41, and PL IY. fig. 12). 

Text-fig. 40 shows a transverse section through the antenna of 
an undetermined species. It illustrates the peculiar shape of the 
sensory processes and the large nerve running to the sense-pit. 


Text-figure 40. 



Transverse section, of the antenna of an undetermined Taclmml. X 080. 

Pi. IY. fig. 12 is a photomicrograph of a transverse section of the 
antenna of another undetermined species. In this, the sensory 
processes are long and thin ; the nerve is seen enclosing the whole 
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sense-organ. Text-fig. 41, a longitudinal section of the antenna 
of Compsilura concinn ata Meig. ( = Phorocera semveutris Rond.) 
5 (0. J. Wain weight det.), shows the nerve running up from the 
head and branching in the third joint, and the large number of 


Text-figure 41. 



Longitudinal section uf tin* antenna;of Owpsilnra mieinnaia . X 128. 

pits of various sizes on each side of the .antenna. Mr. 'Wain- 
wright informs me that this insect is a parasite of many hosts, 
mostly Lepidopterous, but including also some Sawiiies. 


(Esteim (Text-fig. 42). 

GaMrophilus equi : the surface of the antenna, of this species 
(text-fig. 42) is beset with small sensory .pits -with long slender 
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processes, the pits being placed close together. The hairs on the 
surface are very numerous and give a matted appearance. 

Wesclie (5) pays great attention to this fly and considers it 
the most higldy sensitive of the Dipt era, but with this I do not 
agree (see above). 


Text-figure 42. 



Part of a transverse section of antenna of GasfropJiihis eqni X 000. 


PIT PIP All A. 

HippoboscidjE (Text-fig. 43). Ornithomym avmdaria L.(O.G. 
Lamb det.); this species has not the true sense-pit, blit slight 
depressions in the surface with a few thin sensory processes. 

Text* figure 43, 


Cfi- 


Transverse section of the antennaof Qrnithomyia avkularia. X 600. 



Pkoc. Zool. Boc.— 1919, No. V. 
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Appendix. 

This paper is the outcome of inquiry into the habits of the 
House-fly which was initiated at the Zoological Gardens in 11)15, 
Miss Lodge’s paper on the behaviour of flies has appeared in the 
4 Bulletin of Entomological Research/ .November 1918; this 
paper is complementary to it, and in trying to arrive at an inter¬ 
pretation of these sense-organs, we have also further unpublished 
work on the behaviour of flies towards chemicals which aids os 
in understanding the function of the antemne. The structure of 
the sense-organs described above shows a general similarity in 
fundamental design but marked variation in detail. Speaking 
broadly the third joint of the antenna? is alone concerned, it is 
set over its surface with simple sensitive hairs, it contains pits or 
cavities which have a more complex structure; these pits are as 
a rule protected or situated on the inner surface of the antenna 
and the whole joint is set on to the second in a curiously complex 
fashion. Further, there is in some species an inner chitinous 
skeleton, which has probably to be considered in conjunction wit h 
the elaborate conical structure of the base of the sensory joint. 

In considering the function of this antenna, one point sug¬ 
gested itself winch we may first dispose of: some flies have the 
curious habit of hovering, i e. of resting poised in the air, 
stationary, with a wing velocity adjusted to maintain them so; 
it seemed possible that, the antennae functioned as a speed- 
perception organ, relative not to space but to air: that is, the 
fly was able to feel if it were progressing against the air and 
when sensation was nil, was stationary. As these organs are less 
well developed in the Hover-fly section of the Syrphhhr than in 
the 44 Bee-flv ” section, this is not supported. Another possible 
view is that they are auditory in function, and some of the more 
complex pits suggest the auditory organs of Locustidai; but there 
is little reason to believe that any flies respond to sound. I think 
that a great deal of further observation will be required to 
ascertain if some of the Syrptiiche especially, do .not have auditory 
pits, but I think it is not the explanation of the function of the 
sense-organ generally/ 

A third point that seems to be clear is that the antenna? and 
pits are not modified in the sexes: it has long been known that 
the females of some Fruit-flies secrete essential oils or complex 
aromatic ketones or aldehydes which are limited within the 
species and which attract the males in a very wonderful manner: 
in such cases males must have extreme delicacy of sense percep¬ 
tion ; but females have.' equally perfect /sense-organs (if these 
organs'are olfactory in function) and they are not secondary 
sexual characters, as they occur equally well developed in both 
sexes of each species. Miss Lodge’s observations show that flies 
with the antenna? cut off are unable to retain their balance and 
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readily fall over. I think the structure of these organs shows 
that the mere cutting of these large nerves must lead to very 
great nervous disturbance, and there does not seem to be any 
very good reason to believe that they function in control of the 
legs. 

An enormous number of observations with Hies shows that they 
are extremely sensitive to the presence of certain compounds. 
If sugar is put out in a room in which there are many flies, the 
sugar is presently covered with flies ; if with the sugar is mixed 
a chemical substance, it is possible to determine if the flies avoid 
it, or if it is attractive to the flies. The only compounds to which 
House-flies are sensitive are the volatile constituents of essential 
oils, the volatile organic compounds which are soluble in fats, 
and those compounds which give off ammonia. The compounds 
are generally those which are fat-solvents, and, apart from the case 
of Musca, the most active are the constituents of essential oils. 

The antenna contains (1) a large nerve network, (2) secreting 
cells and frequently, (3) fat cells. Apparently the hairs over the 
main surface are 'filled with secretion, probably of a fatty nature, 
which picks up essential oils readily. A fly that is a flower- 
feeder is attracted by the traces of essential oils secreted by the 
flowers, and directs its course to the flower: arriving there, its 
large outer surface is probably saturated with the absorption of 
the perfume; it has still to locate the honey-secreting glands and 
it is then that the pits come into play. The pits are generally 
guarded, often on the inner unexposed surface of the antenna, 
and only very great concentration of the perfume affects them ; 
but they are extra sensitive and aid the fly in locating the source 
of the perfume in the flower. Flies not only have to find food in 
flowers, but also to find breeding-places : for some of these, other 
kinds of odours are certainly the attraction ; and some flies have 
two kinds of pits, one kind of which, I suggest, function for the 
food, the other function for the breeding-place. Mmca, for 
instance, is definitely attracted by ammonia, whether from the 
manure heap, or from chemical compounds that slowly disengage 
ammonia: it lias two kinds of pits. It is a pure supposition 
that one of these pits locates one class of compound, another 
locates another class ; but it is borne out by the occurrence of the 
two kinds in EristoUs , which is a flower-feeder and which breeds 
in decaying organic matter. The explanation that is suggested 
of these organs is that they are purely olfactory, that the general 
surface of the antenna? acts for delicate perceptions, that the pits 
come’into play when the concentration of the absorbed liquid 
has dulled the simple organs on the outer surface, and that the 
final location of the source of scent is due to the protected pits. 
Further it is suggested that the presence of two kinds of pits in 
some species is correlated with the dual perception in the 
female of food and of breeding-place, in the male, of food and of 
the female. 
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There remains the curiously complex cone on which the 
third joint is set: two explanations are possible : one is that it 
Is a method of rigidly fixing the third joint so that it cannot 
damage the nerve by bending or twisting motion ; the other is 
that the concentration in the third joint of the antenna of 
volatile liquids expands it, puts pressure on the cone and gives 
the fly the impulse to go where the excess of absorbed light will 
vapourise, so relieving the pressure and also renewing the 
sensitiveness of the organ. 1 put this forward as a mere 
suggestion, but I think that some explanation of this curious 
structure will be found and that any one who is further investi¬ 
gating the behaviour of flies will find it useful. 

There is obviously scope for much detailed observation and 
for correlated examination of the sense-organs. Mr, Smith’s 
paper offers a fine basis for this work, and if observation of habits 
can be correlated with investigation of structure, we should get 
much further in our understanding of the senses and sense- 
reaction of flies. 

H. M, Lefroy. 

Imperial College of Science. 
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EXPLANATION OF THE PLATES. 

Except where othenvise“stated, all the sections are through the third joint 
of the antenna?. 

Explanation of L kite hi sc* ;— Ap ., aperture of pit; B . 3 base of hair; C., cells; 
(.'Vj.jchitin: if’., hairs; JS T ., nerve; 2sa. 3 nuclei; Sp. t sensory process or sensilius ; 
T., top of second joint of antenna'. 

Plate I. 

Fig. 1. Part of a transverse section of the antenna of Eristalis teim.r. X (300. 

2. Transverse section of the antenna of EHstalis temx\ showing the “simple” 

pit. X 128. 

3, Transverse section of antenna of JCi/lota st/1 varum. X 128. 

Plate II. 

Fig. J-. Transverse section of the antenna of CaUiphora crythrocephala. X 600. 

5. Longitudinal section of the antenna of C. ertj throvephala. X 600. 

6. Transverse section of the antenna of the same insect. X 128. 

Plate III. 

Fig. 7. Transverse section of the antenna of Lnvilia sericata . X 080. 

8. Longitudinal section of the antenna, of the same insect . X 600. 

9. Transverse section of the antenna of Phormida cwralea. X 600. 

Plate IV. 

Fig. 10. Transverse section of the antenna of Pollen in nulls. X 600. 

11. Transverse section of the antenna of Sarcophat/a carnaria. X 600. 

P2. Transverse section of the antenna of an undetermined Tachinid sp. X 600. 
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7, The Progressive Reduction of the Jugal in the Mammalia. 
By Lancelot T. Hogben, B.A., B.Bc.* 

Received February 27, 1010 ; Read April 8, 1010.] 

Although the character of the zygomatic arch is at once a most 
diagnostic feature of the Mammalia as a. class, and one which 
undergoes profound modification in the individual orders and 
families, no adequate general account of it has been given since 
Blade t contributed to our knowledge of the features it exhibits 
in response to the functions it is called upon to perform. 
Significant as it is, however, to appreciate the manner in which 
the development of the zygomatic arch depends on the energy 
and character cf the masticatory process, such, trea tment does not 
exhaust the interest of its structure. Oases occur abundantly 
where, though otherwise similar in curvature, resistance, and 
functional significance, it is fundamentally dissimilar in the part 
played by its component elements; and a, careful study indicates 
a tendency for the suppression of the jugal element independently 
manifested along totally divergent lines of mammalian descent. 
Moreover, while the manner in which the zygomatic arch is 
adapted to the requirements of different types of mammalian 
organization leads to considerable diversity in its structure, there 
are some striking particulars of resemblance where its physio¬ 
logical importance may be totally different; and the student of 
morphology cannot fail to give consideration to any details 
of contrast and comparison which do not seem to be called into 
being by the conditions of environment and in consequence 
capable of being attributed to convergent evolution. Certain 
points which remain therefore to be set forth or emphasized seem 
to justify a brief surve} r of the role played by the malar among 
the mammalia, though it may necessitate repeating matter 
already published. . ■ ■ 

In no group of Plaeentals except the Carnivora does the 
zygomatic arch show the same uniformity of structure as in 
the Marsupials, and when the varied types of dentition and diet 
exemplified by the latter group are taken into account, this fact 
should merit serious attention in discussing the possible diphyletic 
origin of the group. It may at least be inferred that the type of 
structure which characterizes the Marsupials approximates closely 
to the ancestral condition. In all living Mefcatheria the jugal 
plays a conspicuous part in its formation-—even in the singular 
genus Notori/etes . It is a robust structure usually curving out¬ 
wards conspicuously. The relations of the jugal are in general 
the same: it extends from the lacrymal antero-clorsally at the 
border of the orbit to the glenoid postero-ventrally. The 

Communicated by Mr. H. W. Unthank, 1>.A., LbSe., F.Z.S. , 

t Elude, 1). I). u The significance of the 'Jugal Arch.” Pr. Amer. Phil. See. 
xxxiv., 1895.— Of. also Hallman, E./^Die Vei‘gl, Osteol. die Seldafenbeniis.” . ■ 
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squamosal, however, always occupies a large proportion of the 
dorsal side of the arch *, and it is perhaps not strictly accurate to 
state * that the jugal always actually participates in the formation 
of the glenoid cavity, because though the latter may he compact, 
as in Phmcolarcius , its limits are not always clearly defined. .Not 
infrequently it is a large smooth area, tapering off imperceptibly 
to the flattened ventral rim of the arch, and when the condyle of 
the mandible is small only a portion of this surface is strictly 
articular. It is certain for example that the head of the mandible 
in its normal rotation does not come into contact with the jugal 
in the Rat Kangaroo, Hypsiprymnm rufescem . The postorbital 
process of the zygomatic arch is but slightly indicated, indifferently 
by the squamosal or jugal or both among closely allied genera, and 
the same variability in the relation of the different elements of the 
zygomatic arch to the eye-socket is encountered among the various 
orders of the Placentals. Widely as the structure of the zygo¬ 
matic arch differs among the Placentalia, the part played by the 
jugal in its composition varies more remarkably. In a. largo 
number of genera, that occupy a, somewhat isolated position, and 
appear to have diverged from the main lines of mammalian 
phylogeny at an early date, and also in some cases in the less 
specialized members of the larger groups, the jugal displays what 
may be regarded as the ancestral condition, extending from the 
lacrymal antero-dorsally to the glenoid postero-ventrally. But 
more generally it becomes displaced by the encroachment of the 
squamosal and maxilla, its reduction being sometimes accompanied 
by a strengthening of the zygomatic arch or in others' by a 
weakening, and frequently without any evident modification 
either of its contour or its rigidity. 

In the Rodentia the zygomatic arch is always comparatively 
-well developed ; and no student of this group can fail to be 
impressed by the highly characteristic modifications it undergoes 
among the various families. Brandt +, following 'Waterhouse, 
paid particular attention to the character of the zygomatic arch 
in his classification of the Rodents'; and it may be said that his 
system would have approximated more nearly to those of sub¬ 
sequent investigators $, if lie had studied the relation of its 
constituent elements in more detail. Thus the Bathyergidn* 
placed by him with the Myomorphu, the Aiiouiahirhke and 
Ilaplodontida 3 in the Scinromorpha, should he separated from 
those groups on account of the relations of the jugal hone if for 
no other reason. 

Weber, Max: t; es erstreokt. sich bis aur Fossa glenoidea und InkJet deren 
Ausseailache.” Einfiihnmg in die Anatomic systeinatik' tier reeenten und foksiltm 
Mammalia. 

t Brandt, J. F. “ Untersueliungeu fiber die criiuiologiseben EutwiekehuigsstutVu 
mid die davon heradeiteten Ymvimdtsebaften und Classificationen der Nager der 
Jetztzeit, mifr besonderer Beziehung auf die Galtung 'Castor.” Mem. Ac. Set St. 
Petersbourg, 1855. 

X Winge, H. Jordfundue og uuleveude Gimvero.” E Museo Lurnli, 1888. 

Tuliberg, T. u Ueber das System der'Nagethiere,” Upsala, 1890. 
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In the Sciuridte and Castoridm the jugal is least reduced, 
forming almost the entire arch and extending from the laerymal 
antero-dorsally to participate in the formation of the glenoid 
postero-veil t-ra lly. In most of the remaining families the jugal is 
invaded by the maxilla from before and the squamosal from behind. 
In a number of families the jugal still meets the laerymal: such are 
the Pedetkhe and A nomalurkke, Dipodidse, Bathyergkke, and, in 
marked contrast with the other Hvstricoinorphine families, the 
Chinehillkke. In tlie Hysfcricidie, Erethizontiche, and the Caviida* 
the zygomatic process of the maxilla encroaches further and 
occupies a large portion of the arch excluding* the junction of the 
jugal with the laerymal ; but the jugal nevertheless takes part in 
the formation of the glenoid cavity, although in the larger Oavies 
it is covered over on the external side of the arch by a superficial 
extension downwards of the squamosal. This is conspicuously the 
case in IIyd/roch rents, in which genus the jugal appears on the 
outer side to he reduced to a narrow vertical wedge of hone 
between the zygomatic processes of the maxilla and squamosal, 
albeit in curvature and general characteristics the zygomatic arch 
conforms in a striking manner to the hystricine type. In fact, 
Hydrochcerus , which in several respects apart from its great size 
appears to be one of the most highly specialized members not only 
of the Oavikhe but of the Rodents, illustrates forcibly the general 
tendency among the Mammalia for the displacement of the jugal 
without apparent reference to function at all. The most extreme 
reduction of the jugal is met with in the Murine, forms, where the 
whole arch is very slender and largely composed of the maxillary 
zygomatic process which approximates closely to that of the 
• squamosal. In the Duplicidentata, on the other hand, the jugal 
forms almost the entire arch extending behind but not actually 
uniting with the glenoid. There is rarely any marked post¬ 
orbital process in the zygomatic arch in Rodents. 

Among the S. American Edentates the zygomatic arch is 
complete only in the Easypodid'n?, where considerable differences 
are exhibited even among members of the same genus. In 
Dasypus sexcinctas, Chlmnydophorus , and in Priodontes yigas the 
jugal curves downwards and articulates with the squamosal by a 
horizontal fissure; and in tlie first two genera there is a slight, 
indication of the downwardly directed process so. characteristic of 
the Sloths and Glyptodontidax In Tatusm hybrida the jugal also 
curves downwards, but articulates with the squamosal vertically. 
In Tatusla novemcmcta the arch is represented by a broad 
straight bar mainly composed of the jugal element. In the 
remaining recent families the jugal fails to meet the zygomatic 
process of the squamosal, though in the Bradypodkke it is a large 
bone characterized by a ventral prolongation. In the Myrmeco- 
phagidfe the jugal is slender and often styliform, while the 
zygomatic process of the squamosal is represented by a blunt 
projection except in Myrmecophaga tamandna , where it is drawn 
out into a tapering process that almost meets the jugal. There 
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is evidently within the Xenarthra a tendency for the reduction oi 
the jugal along several genetic lines ; yet despite the variety of 
structure displayed by the zygomatic arcli among Edentata, vera, 
there is one feature common to all the-families of which it is 
composed : the jugal, however much reduced from behind, not 
only meets the laervmai hut extends well in front of the orbit 
though less conspicuously than in the Ungulates. Insignificant 
as this might at first appear, it is striking in view of the extra¬ 
ordinary diversity exhibited in the habit, diet, general 
organization, and in other characters of the zygomatic arch itself ; 
and there is every reason to regard it as a common ancestral 
peculiarity. 

Whether this conclusion is correct or not, the Xenarthra are in 
this respect sharply differentiated from the two spurious groups 
of Edentata, Pholidota and Tnhulidentata. In the Mankhe the*, 
zygomatic arch, being incomplete, superficially resembles that of 
the Myrmeeophagidie ; but there is a zygomatic process to the 
maxilla and the jugal is absent. If it were present, it would 
occupy the middle rather than the anterior portion of the arch as 
in the Myrmeeophagidse. In Ori/eteropm the zygomatic arch is 
complete; and the maxilla forms at least half of it, reducing the 
jugal to a slender rod between it and the well-developed zygo¬ 
matic process of the squamosal. It is interesting in relation to 
Elliot Smith's view * that the Tubulidentata show affinity with 
the Protungulate stock, to note that in all modern Ungulates 
and Hyrwx the jugal suffers no displacement on account of the 
maxilla.' 

Among the Carnivora there is striking uniformity in the 
character of the zygomatic arch which, as Slade observes, main¬ 
tains in idl outstanding particulars the same features as those 
exhibited by the Oreodonia. It is a robust structure curving 
upwards generally from behind. The jugal forms a large part of 
the arch and may extend back to the glenoid as in Lutra : in 
front, it never extends beyond the .‘Ulterior boundary of the orbit; 
but it articulates with the Jacrymal universally in the Fissipedia. 
On the internal surface of the arch the zygomatic processes of 
the squamosal and jugal sometimes meet. There is a postorbital 
process usually on the jugal, ami sometimes on the squamosal, 
The Pinnipedia display the same general characteristics except 
that the fiery mat is absent. Significantly enough, the jugal 
extends back to the rim of the glenoid in the tjvo families least 
specialized to aquatic .life-—the Otarinhe and Trichechidm ; where¬ 
as in the true Seals (Phoehke) the extent of the jugal both at its 
anterior and posterior extremities is in a marked maimer more 
restricted by the growth of the maxilla and squamosal, though it 
cannot truly be s lid that the zygomatic arch is essentially different 
in other respects, 

* Smith-, it. Elliot. “The Brain in the Edentata.” Trans. Lina, Sue. London, 
vil, 1800. — C//' also Worhmun “The (huiodonta, and their relations to the 
Edentata.” Bull. Amor. Mus. N&t. Hist, ix., 1897. 
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The jugal bone in the Ungulates articulates with the lacrymal, 
extending beyond the anterior border of the orbit, as in the 
Xeiiarthra, and constituting an appreciable part of the facial 
region of the skull. The zygomatic arch is universally complete, 
and at its posterior end is nearly always flattened. Among the 
Tapirida? and Rhinocerotidye the jugal is least reduced in the 
Ferissodactyle forms, where the orbit is not enclosed. In the 
Equkhe the posterior extremity of the jugal does not extend 
vertically behind the orbital ring which is completed by the 
junction of the frontal with the squamosal. In the Pecora, 
Tragiilina, and Tylopoda the zygomatic arch is so similar as to 
separate these three groups widely from the Suiua. The orbit is 
enclosed by the union of the jugal with the frontal, and the 
former does not extend far behind it postero-ventrally. But in 
the less specialized Suina, where there is no separation of the 
orbit from the temporal fossa, the jugal may extend back to the 
glenoid cavity as in Sits and Dlcotyles. Here the same tendency 
for the displacement of the jugal by the zygomatic process of the 
squamosal manifests itself, as has been referred to already in 
Pinnipedia. In Hippopotamus alone does the enclosure of the 
eye-socket occur—ami not invariably throughout the genus ; but 
the structure of the orbital ring when complete differs in this case- 
from that of the higher Artiodaetyla in that the jugal and the 
frontal meet one another on the anterior rim of the orbit internal 
to the lacrymal bone. 

The jugal is not prolonged into the facial region beyond the 
lacrymal in the ITyraeoidea, the condition of the zygomatic arch 
being similar to that which obtains in the Marsupials and some 
Rodents. The jugal enters largely into the formation of the 
glenoid cavity : in no mammals do the maxilla and squamosal play 
less part in the formation of the arch; and if the modern 
Hyracoidea provide any indication of the type of zygomatic arch 
prevalent in the protungulate stock, although it may be admitted 
that the extension of the jugal into the facial region is a secondary 
modification, the considerations stated with regard to the reduc¬ 
tion of the jugal both in the Perissodactyl.es and Artiodactyles are 
nevertheless greatly reinforced. 

The progressive reduction of the jugal is clearly illustrated in 
Andrews’s work on the ancestry of Elephants. In the modern 
forms the maxilla, is extended backwards in a stout zygomatic 
process excluding the union of the jugal with the lacrymal ; and 
the squamosal approaches it upon the dorsal side of the arch. The 
jugal, which is reduced to.a.narrow segment interposed between 
them, sends back a slender limb postero-ventrally which takes part 
in the formation of the glenoid. The participation of the jugal in 
the jaw articulation does not appear to be a secondary condition, 
for, as Dr. Andrews * observes, in the jugal is 

large and forms the greater part of the zygomatic arch. Posteriorly 

* .Andrew's, CV Wv Tagebktt.•&&*•• V; : hit. Zool, Cong* Berlin, Xo. 6. Phil.'Trans, 
vol. 196. 
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it rims back beneath the zygomatic process as far as the glenoid 
cavity in the formation of which it takes a small share.” 

There is little to add to accounts previously given relating to 
the jugal arch in the Sirenia and Cetacea. in the Sirenia the 
arch is massive, particularly in Jlanatus, and the jugal curves 
deeply downwards in Halkore. The malar suffers little displace¬ 
ment on account of the maxilla and it extends postevo-ventraily 
near the glenoid. In Manaliis the jugal almost meets the frontal 
behind the orbit. In the Cetacea the jugal joins the lacrymal 
when the latter is present; and the separation of the orbit from 
tlie temporal fossa is achieved as in the Equkke hv the union of 
the squamosal with the frontal. 

Winge®, in his recent revision of the J'nsectivora. lays stress on 
the early separation of the Derinoptera, Ohulobatidm, and Macro-*' 
scelkke from the other families of the order ; but again overlooks 
the morphological value of the zygomatic arch. Eor nothing 
more emphatically distinguishes the Tupniuke (Oladobatube, 
Winge) and Macroscelkkn than the relations of the jugal. In all 
the remaining families it is greatly reduced, so that the arch is 
frequently incomplete owing to its total suppression as in the 
Sorieiche, (Jentetiihe,. Solenodontidse, and Potamogalidm. In the 
Erinaeeidee, Tnlpkke, and CTuysocdi I ori die, it is present as a slender 
element inserted in the middle of the arch between the zygomatic 
processes of the maxilla and squamosal ; never does it join with 
the lacrymal. In marked contrast, on the other hand, the relations 
of the jugal in the Tupaiidre and the M'acroseelidm are essentially 
similar to the condition characteristic of the M.efcatheria, llymx , 
and certain Undents : that is, it extends back to the glenoid 
ventral ly and reaches forward to meet the lacrymal on the 
anterior border of the orbit. In the aberrant genus Oaleopitheeus 
the jugal is even more powerful and contributes a large share 
in the formation of the glenoid cavity. 

In the Ohiroptera the zygomatic arch is complete ; but the role 
of the jugal is greatly restricted, as in the Erinaeekke. The 
maxilla, displaces the jugal, not as is usually the ease on the 
ventral side, but dorsal ly ; and sometimes comes into contact with 
the squamosal element on the upper border of the arch. 

The enclosure of the eye-socket, which has been independently 
effected in certain of the more specialized members of other orders, 
has become a fixed character in the Primates through the union of 
the postorbital process of the jugal with the frontal, so that the 
former has acquired a. new role. The jugal does not usually 
extend far behind its junction with the frontal in the Lemurs and 
in the Authropoidea; but in. certain genera, of the Prosimke it 
may extend back to the gleiioid; as e. g., Chiromf/H , Indrw, and 

Tarskis* A. more rigid distinction—not previously mentioned.- 

between the Lemuroidea and the higher Primates than the 
complete enclosure of the orbit by the ingrowth of the jugal to 

# Wiuge. “ Udsipt over InselctaeikmCs iiulbyrdes- SlaegshabViilens'k, Mecldeb 
f, Ibmsk"Nattivbist. Fomiing Kjobeiihavu, 68. 1917. v. 
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meet the alisphenoid, is to be found in the fact that the jugal 
articulates with the lacrymal in the former but not in the latter 
group. It is frequently stated, even by such authorities as "Weber*, 
that the Oatarrhina, are distinguishable from the Platyrrhina by 
the junction of the jugal with the parietal in the last named ; but 
this is not by any means a universal rule. In hi y cedes the jugal 
does not meet the parietal; and a specimen of A teles ater in the 
Birkbeck College collection shows the jugal joining the parietal 
on one side of the skull but not on the other. 

A comparison of the skull in the Anthropoidea with that of 
forms like (Jhirortiys and Indr is suggests that even in the 
Primates, in which the role of the jugal has become relatively 
more important on account, of its inclusion in the orbit, it has not 
escaped the general tendency towards reduction by the invasion 
of the squamosal or maxilla or both apparently developed in¬ 
dependently along the various lines of mammalian phylogeny, as 
indicated in the previous survey. It is without doubt true that 
so far as the curvature and strength of the zygomatic arch is 
concerned, its development, as Slade observes, “ depends upon the 
energy and character of the masticatory process.” Nevertheless, if 
the problem is approached in the light of modem evolutionary 
theory with the mind less taxed with the necessity of discovering 
utility in every structure, it is difficult to reveal any general 
teleological significance in the part individually contributed by 
the various elements of which it is composed. Seeing that in a 
diversity of isolated genera among the Flacentals exhibiting every 
possible variety of diet and habit, and also in some of the less 
specialized representatives of the larger groups themselves, the 
jugal displays essentially the same relations as in the Metatheria, 
namely, extending postern-'ventrally from the glenoid to the 
lacrymal anteio-dorsally, it is hardly possible to agree with Weber 
that the jugal was small in the earliest Mammalia (op, ciL) as in 
the Insectivora of to-day : on the contrary, there can be little 
doubt that this represents the ancestral condition retained by the 
class till a date later than that, at which the modern lines of 
Mammalian descent had become differentiated. In some cases the 
jugal has become effectively eliminated although the arch is 
complete and even robust, as. in the Monotremesf where the 
malar is vestigial or absent, at least as a separate ossification. 
The reason for this progressive reduction of the jugal quite 
irrespective of the form and function of the arch, as is most 
emphatically demonstrated by a comparison, for instance, of the 
skulls of Erethizon and 11 ydrocherus , remains obscure. Neverthe¬ 
less, the manner in which it is effected among the different orders 
of Mamma,ha is so characteristic and, in a sense, conservative that 
similarity in the morphological relations of the jugal in Mammals 

* Weber, Max, Einfuhnmg in die Anatomie imd Svstematik der receuten mid 
fossileh Mammalia. Jena, 1904.- •’ ■ ■ 

f Vide Sixta *. Untersuelumg iiber den Ban des Sclmedels von Monotmnen iind 
Iteptilien/’Zeitschr. f. Morpb. inat Antlivopol. ii., 1900, 
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that exhibit different habits of nutrition should prove of greater 
service for the elucidation of phylogenetic problems and taxo- 
nomical difficulties than has hitherto been recognized. 

A similar shrinking of the- postorbital due to genetic factors at 
present unknown would appear to account for the disappearance 
of that bone in the Theromorpba. For clearly the suppression of 
the post orbital cannot be assigned to any teleological reason, since, 
as has been indicated above, the separation of the orbit from the 
temporal fossa has been reacquired— presumably to meet an 
evident physiological need—by entirely different devices in several 
orders of modern Mammalia independently. 
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8. Descriptions of two new Lizards and a new Frog from 
ilie Andes of Colombia. By (I. A. Boflenger, F.R.S., 
F.Z.S. 

[Received March 7, 1010 : Read April 8, 1010. j 
(Published by permission of tbe Trustees of tlie British Museum.) 

(Text-figures 4 <fc 5.) 

A collection of Reptiles and Ratrachians from Bogota and 
neighbourhood, sent to me for identification by Bro. Apollinaris- 
Maria. of the Instituto de la Babe, Bogota, contained examples of 
three new species, of which descriptions are here given. The 
types are preserved in the British Museum. 

Anolis apollinaris, sp. n. 

Head nearly once and a half as long as broad, scarcely longer 
than the tibia; forehead concave; no frontal ridges; upper 
head-scales rather small, strongly keeled ; supra orbitals enlarged, 
separated by two or three series of scales ; occipital not enlarged ; 


Text-figure 4. 




can thus rostral is short and strong ; can thal scales four; loreal 
rows five; 9 or 10 upper and as many lower labials ; ear-opening 
oval, half the diameter of the eye-opening. Body compressed; 
dorsal and lateral scales very small, granular, strongly keeled, 
larger on the vertebral region; ventral scales feebly keeled, 
larger than largest dorsals. The ad pressed hind limb reaches 
the eye; digital expansions strong; 25 lamelhe under phalanges 
IT and HI of the fourth toe. Tail cylindrical, covered with small 
strongly keeled scales, its length more than twice that of head 
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and body. Dark olive above and on the sides, with a fine 
blackish, network ; head and a vertebral band pale, the Litter 
with narrow transverse processes; small round light spots on the 
sides and tail; fore-arm, tibia, and lower parts pale green. 


Total length . ... 396 nnu. 

Head . 26 

Width of head . 17 

Body . 80 

Fore limb 46 

Hind limb . 81 

Tibia . 25 

Tail. 290 


A single female specimen from near Bogota, 

Peootoportjs rogotensis, sp. n. 

Head rather large, with obtusely pointed snout and swollen 
temples; limbs moderately developed, meeting when pressed 
against the body. Frontonasal as long as broad, as long as and 
broader than the frontal, which is twice as long as the suture 


Text-figure 5, 



b 

Prodoporus hopbtensls. 


between the frontoparietahs and a little shorter than the inter¬ 
parietal ; latter widening posteriorly, nearly the same length as 
the parietals, which form an oblique suture with the large upper 
temporals ; a pair of large occipitals; four supraoculars, three in 
contact with the frontal; nasal divided ; no loreal; a series of sub- 
orbitals ; three upper labials to below eye; one anterior and three 
pairs of large chin-shields, the first two pairs forming a suture; 
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9 rows of scales between the latter and the collar; 8 collar-shields. 
Dorsal scales twice to twice and a half as long as broad, t.ri- 
carinate, forming uninterrupted series across the back ; 31 scales 
from occiput to sacrum inclusively. Yentral scales, except the two 
outer rows on each side, as long as broad or a little longer than 
broad, in 10 longitudinal and 23 transverse series. 32 scales round 
the middle of the body. 5 large praanal shields (|-). 6 femoral 

pores on each side. Tail thick, scales as on the body, but dorsals 
shorter and ventrals narrower. Brown above, with live black 
longitudinal streaks beginning on the head; throat white, spotted 
with black; belly black, with small white spots. 


Total length (tail reproduced) . 115 mm. 

Head .. 13 

Width of head. 9 

From end of snout to fore limb. 20 

n ,, vent... 60 

Fore limb. 16 

Hind limb . 19 


A single male specimen from Bogota. 


Hy LIN ALUS GRANULIVENTRLS, Sp. 11. 

Tongue distinctly nicked behind. Head as long as broad ; 
snout rounded, projecting beyond the month; can thus rostral is 
distinct; loreal region feebly oblique, feebly concave; inter¬ 
orbital region as broad as the upper eyelid ; tympanum distinct, 
half the diameter of the eye. Fingers moderate, first and second 
equal, the tips dilated into small discs; subarticular tubercles 
well developed. Toes half-webbed, the web extending as a fringe 
to the discs, which are larger than those of the lingers; sub- 
articular tubercles feebly prominent; an oblique fold on the 
distal half of the tarsus, extending along the inner side of the 
first toe ; an oval inner and a round outer metatarsal tubercle. 
The tibio-tarsal articulation readies the anterior border of the 
eye; tibia a little less than half the length of head and body. 
Upper parts smooth, with a few small, feebly prominent warts on 
the head and back ; throat and belly strongly granulate. Upper 
parts and throat blackish; belly and lower surface of limbs 
white. Male with an internal vocal sac. 

From snout to vent 22 millinn 

A single male .specimen from Bogota. 


Pnoc. Zool. Boc.—1919, No. VI. 6 
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9. A Unique ("use o£ Asymmetrical Duplicity ■ (Ihqrti- 
citas asymmetros) in the Chick. By Noel Tayler, 
B.Sc. (Lond.)*. (From the Zoological Department, 
University of London, University College.) 

[Received April 8, 3918 : Read May 13, 1919. J 

(Plates I.-III. f and Text-figures 1 <fc 2.) 
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I. Introductory Note. 

The following paper consists of two main parts, firstly the 
description of the blastoderm, and secondly a discussion as to its 
inode of origin and development. Its bearing on teratologies;} 
problems is also very briefly considered. 

Hitherto little attention has been paid to the abnormal products 
of morphogenesis, largely, no doubt, owing to the scantiness of our 
knowledge of tbe causal factors of development; nevertheless, it 
would seem that, in view of the important bearing that the 
abnormal must have in the interpretation of the normal, it is 
deserving of more attention than it has hitherto received. It was 
thought, therefore, that it iniglit be quite worth while to take 
such a case as the present and subject it to a somewhat detailed 
consideration from two aspects. Firstly, with respect to the 
morphogenetic problems which it might itself present, considered 
in relation to what is known of the factors of normal development, 
and secondly with respect to its own bearing on our knowledge 
of the latter and on some of the general problems of teratology. 

# Communicated by Prof. J. P. Hill, F.R.S., F.Z.S. 
t For explanation of the Plates see p. 109. 

6 * 
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I have been unable to find any described instance of any 
blastoderm closely resembling it, and it appears of some interest 
in connection' with several morphogenetic questions, in particular 
with the problem of the, factors concerned in the early develop¬ 
ment of the anterior portion of the embryo and also with that of 
the localisation of the prospective embryo upon the blastoderm. 

It also has a bearing on at least two teratological problems, 
the mode of origin of double monstrosity, and the nature of that 
particular and little studied type of duplicity in winch the two 
components are unequally developed—-the Duplieitas asymmetros 
of Schwalbe. 


II. Descriptive. 

The Morphology of Blastoderm E, and the embryonal formations. 

A. General appearance of the Blastoderm and orientation. 

The blastoderm described in the following pages was very kindly 
placed at my disposal some time ago by Prof. J. P. Hill, F.E.S., 
to whom I wish to express my thanks for his assistance in reading 
and criticising this paper. When the blastoderm came into my 
hands' it was in an unstained condition, and after being stained 
with borax carmine and examined as a whole mount it was cut 
into serial sections for more detailed study. 

Unfortunately I am unable to state the time of incubation, of 
which there is no record. 

In the first place I shall give a brief description of the gross 
morphology of the blastoderm, and then after reference to the 
structure of the lesser rudiment and to the relations of the two 
embryonal centres as determined from a study of the sections, 
shall proceed to a description of the morphology of the greater 
embryonal rudiment. 

PI. 1. fig. I is a reproduction of a photograph of the blastoderm, 
which it will be seen is oval in shape, 3 2 mm. in length by 7 mm. 
in breadth. 

Situated in the median longitudinal axis of the blastoderm is 
the more completely developed formation, which will henceforth 
be designated as Rudiment a or alternatively the greater or 
major embryonal formation. It was found to possess 17 pairs of 
mesoblastic somites, and is normally developed as regards its 
posterior region. 

In PI. I. fig. 3 the abnormality of the anterior region , which 
is chiefly evident in the position of the anterior intestinal portal 
and in the condition of the Fore-Brain, is apparent. 

In the anterior prolongation of the long axis of Rudiment a 
and situated rather over 2 mm. from the anterior limit of its 
Fore-Brain, is the lesser or minor embryonal formation which 
will be designated in the sequel as Rudiment /) (see PL 1, fig, 1), 

This lesser embryonal.formation, may be concisely described as 
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a primitive-streak-like rudiment, and its longitudinal axis as 
defined by its “primitive groove is, with reference to the con¬ 
tinuation of the longitudinal axis of Rudiment a, bent to the 
left at an angle of about 30°. 

Between the two embryonal formations there runs what appears 
in the whole mount as a more darkly staining strand (PL I. fig. 1) 
which will be more minutely described in the sequel. 

The longitudinal axis of Rudiment a will be used as a basis 
for the orientation of the whole blastoderm; thus, when we speak 
of the posterior end of the Rudiment /3 we imply that portion 
of it situated proximally or nearest to Rudiment «. 

B. Detailed description of the relations of the two Embryonal 
Formations and the structure of the lesser (Rudiment /3). 

Reference may now be made to the structure of the lesser 
rudiment, which is more properly described as “primitive streak¬ 
like ,J than as a primitive streak. 

It will be seen from the figure that it consists of two main 
parts, a rather diffuse and somewhat darkly staining oval area, 
and the more deeply staining primitive streak proper (PL I. fig. 1, 
Hud. p) with its more translucent primitive groove. 

The dimensions of the dark oval area, which the sections show 
to consist of thickened mesoblast, are about 7 Sy x 64ft, while the 
length of the primitive groove ” is about 28/n 

PL II. fig. 2 represents a section of Rudiment /3 in the region 
of the primitive groove. It will be seen that it is quite com¬ 
parable to the sections of a rather advanced primitive streak. 

The three primary germ-layers are well defined and separate 
except in the region of the “ primitive groove” (Fr.g.) where 
the ectoderm and mesoderm are in continuity. One receives the 
impression from these sections that there is, in this region, a well 
marked proliferation of the median ectoderm as in the normal 
primitive streak. 

Peripherally the mesoderm splits into somatic and splanchnic 
layers on either side (PL II. fig. 2, Som.mesSp.mes .), the coelom 
thus formed being portions of the parietal cavity. 

The median unsplit mesoderm extends back from the region 
of the “ primitive groove ,J for some distance as will be seen from 
PL I. fig. 1 ; in section, it is seen to become free from the super¬ 
imposed ectoderm, and this fact suggests the question as to 
whether or not we might be justified in regarding it as of the 
nature of a head-process. If we are so justified, it would become 
necessary to regard Rudiment /3 as orientated in the reversed 
direction to Rudiment a, i. e.. the two embryonal formations 
would be placed head to head (-> <--) and not in the same 
direction (~» ~>). , 

It may be noted that cases have been recorded of two opposing 
embryonal formations placed upon a single germinal area. .Such 
a,' case was described by Mitrophanow (8), in which the two 
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embryonal rudiments were represented by two primitive .streaks 
about equally developed ; while other and older .stages have he«m 
recorded by Kaestnor amt others (6, 7). 

Under the circumstances however, the question does not seem 
one of great importance, and it seems hotter to refrain from any 
definite decision as to the orientation of Rudiment /). 

No structure seems to he present which can undoubtedly he 
regarded as a. u primitive knot.” 

We may now turn to the morphological relationships of the 
two embryonal formations. These two structures occurring in a 
single blastoderm, the three primary germ-layers of each and 
those of the extra, embryonal portion of the blastoderm, are of 
course continuous each with each. It may also he noticed that, 
whilst the sinus terminal is is perfectly regular in outline, the area 
pellueida shows signs of division into two regions of greater trans¬ 
parency (see PL I, tig. 1) in relation to the two embryonal forma¬ 
tions, since the blood islands of the vascular area are eoneentnited 
somewhat in the regions posteriorly ami poston>-laterally to 
Rudiment /3. It is of more importance, however, to find that 
there is what may lie described as a definitely diObrentiafetl 
morphological connection between the two endivyona'l formations, 
viz., the rather darkly staining and irregular strand which in the 
photograph of the whole mount (PL L fig. 1) appears to run in the 
long axis of t he blastoderm between the two embryonal rudiments*' 
In the sections this is found to consist of a. narrow and somewhat 
irregular band of imspl.it mesoderm, thicker and broader in the 
region of the Rudiment fi and becoming' more tenuous and 
irregular as it comes into proximity to Rudiment <*, 

Its somewhat irregular and broken appearance in tho whole 
mount is seen from the sections to result from the presence of 
vessel-like lacume in its substance, spaces, however, which are 
devoid of blood corpuscles. 

On either side of this median strand the mesoderm splits into 
somatic and splanchnic layers, and it would seem that, the extra - 
embryonal cxidorn situated laterally to Rudiment /) and to the 
mesodermal strand is continuous with the parietal ernimu of 
Rudiment a, 

(L The J/ orpholoyy of the greater bhubrymml b'wmuthm 
(Rudiment «). 

Proceeding to a, consideration of the structure of Rudiment 
the morphology of the posterior region may be hr icily dismissed 
as it is that of a normal embryo of 17 somites. PL .1, fig* d and 
text-fig. 1 represent a semi• riiaginm matin figure of the morphology 
of the anterior region, while transverse sections through the more 
important regions are shown in'Plates IL and III* tigs* 4 & f». 
The positions of these transverse sections arc. indicated in text- 

%. i: 

' In sectionI), p. 91, is given a concise summary of the niore im¬ 
portant morphological abnormalities which occur in Rudiment 
and this is subdivided into four categories, viz., those affecting 
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the general proportions of head, the nervous system, the gut, the 
vascular system, and coelom. 


Text-figure 1. 



a. The general ■proportions of the anterior end and its relations to 
the extra-embryonal portions of the blastoderm , 

There is a complete absence of any anterior amniotie fold, as 
is shown in the sections, PL III. fig. 4, E 1 and E 2. The lateral 
limiting sulci are fairly well marked (latXsuL), There is no 
head-fold and consequently no anterior limiting sulcus; the ecto¬ 
derm of the anterior end of the head of the embryo is continuous 
with that of the blastoderm immediately in front of the head 
without being recurved back under the latter, so as to delimit 
it from the blastoderm as is normally the case at this stage of 
development. 

Whilst the cranial flexure is, in a normal chick of IS-17somites, 
well .marked, consisting of a bending of the anteroposterior axis 
of the head, and there has also occurred its partial revolution 
about the dorso-ventral longitudinal plane, PL I. fig. 3 indicates 
at once that the aiitero-posterior axis of the head of Rudiment a 
is perfectly straight, while the sections show that there is little 
sign of any rotation (PL III. fig. 4, E 1-E 5). The slight obliquity 
of the dorse-ventral plane, which is seen 1 in'.section E 4 (fig. 4), 
is in the reverse direction to normal, and is no doubt the con¬ 
sequence of the morphological asymmetry of the head which has 
yet to be described. 

Reference 1 must now be made to the general dimensions, and 
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proportions of the head, ioniums of cmisidcrahM thouref iraS 
into rest. PL 1. figs. I ami 3 show well what wc may hrieily 
chnra etc rise as live “ shortness v ' of the head, and they further 
emphasise the fact that, in Rudiment « tie* brain decs not play 
t he important part in .moulding the goiwrnd contours of tin 1 head, 
which is the on,so in the normal chick, mid which is largely 
consequent upon the considerable dilatation of the brain Vesicles. 

This abbrevintion of (.ho anterior region of Rudiment n is due 
to two main causes, viz., tho under-development of use l<\ire- 
Brain and, the condition of tho heart and form-gut, 

in the normal •ehirk of 10-1 7 somites tho auteriov intestinal 
portal is situated some distance posteriorly to the auditory vesicles. 
In .Rudiment toon the contrary, the anterior intestinal portal 
is anterior to these (PI. I, jig. 3 and PL .1 L tig, 5. E 8, L and 
r,and.Tf\ s\). 

Now it is obvious that to describe the facts in this way is really 
to beg the question, for one is assuming that the auditory vesicles 
n,re normal in position. 

An alteration in the relative 'positions of auditory vesicles ate! 
intestinal portal, might result either from an atmormal develop- 
ment of the brain; (for the auditory -'vesicles .are normally placed 
in relation to the neuromores of the hind brain) or from an actual 
displacement of the anterior intestinal portal (•/. an under or 
overdevelopment of the fore-gut), or it might be" associated with 
a. eomldn&tkni of both those factors. 

By comparison of the 'n.ma.su rements of Hud intent a with those 
of normal embryos, it seems clear that in the ease of the former 
each of these factors plays a part in the production of the 
comlitioji (1 escri 1 usd. 


Measurements of Normal Embryos. 

No. Knt. (Length (Tjunglh 

Resignation.. Somites. Length. Ant. Km! Amt Vos.) Attf. Em! A. I. I'd 

N 1 . 1<> 5*5 mm. Mi imn. 12*1 mm, 

N 2 . lt> (> mm. 1*5 mm. lid mm, 

N3 . 15 (> rum, 1*1 mm. PR mm, 

’N 4 ...... 17 ■ 6 liDii. 1*4 mm. ■ 2 mm. 


Mean of Measurements of Normal Embryos, 

5*5 iiiiii, 1*47 mm* 2*02 man 

(nearly) 

Moasm*ements of Embryo a of Blastoderm E. 

10 0 mm. 1*3 mm, ■ I *2 mm. 

These rrarasuriauciits arc reproduced above, and t hey require 
but little comment, Tho mean of the measurements taken from 
the extreme anterior mid to the piano of the auditory vesicles is 
juste under 1*5 mm,, while the ■mean of the measurements from 
the-anterior.end to the anterior intestinal portal- is 2*02 mm. In 
•the case of Rudiment a .tho former, measurement is 1*3 imiq the' 
latter 1 *2 mrm - 

Hence the intestinal portal is .situated no less than *8 mpr. 
more anteriorly thaiidn ddia normal embryo, while the '.length of 
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the liea.il, as defined by the distance between its anterior end and 
the auditory vesicles, is barely '2 nun. less than normal. 

It is therefore clear that the abbreviation of the head of 
liudiment a is largely apparent, resulting from the abnormally 
anterior position of the intestinal portal; but is in part real, 
since the head, as more strictly defined by the position of the 
auditory vesicles, measures *2 mm. less than normal. 

Id. The nervous system. 

The nervous system is, posteriorly to the auditory vesicles, 
quite normal, its development only becoming abnormal in the 
anterior region. 

All the chief divisions of the brain are clearly' recognisable 
(PI. I. fig. 3; Pis. II, <fe III. figs. 4, 5), and the five n euro me res 
of the Hind-Brain are quite distinct. Cranial flexure being 
absent, the neural axis is, of course, straight. 

The degree of abnormality increases as we pass postero- 
anterioiiy and is greatest in the Fore-Brain. This abnormality 
is of two kinds: firstly,a general under-development of the Fore- 
Brain, and, to a less extent, of the Mid-Brain ; secondly, a 
definite bilateral asymmetry of the Diencephalon, evident parti¬ 
cularly in the optic evaginations. 

The Mesencephalon appears somewhat compressed in the 
sagittal plane. The Telencephalon is very small and its cavity 
relatively minute. (PL 1 . fig. 3 and PI. 1 11 . tig. 4, E l and E 2, 
Tel,). 

The asymmetry of the Dieneephalon was a striking feature of 
the whole mount ( PL I. fig. 3, Dim.) which gave the impression 
that the right optic evagination is entirely wanting, the left being 
relatively well developed and almost making contact with the 
ectoderm. Reference to the sections through this region (PL III. 
fig. 4, E 3 and E 4) shows that the cavity of the Diencephalon is 
extremely irregular in shape. The left optic evagination is well 
marked (lop,). The Diencephalic wall in the corresponding 
position on the right side shows no such definite' evagination, 
though dorso-hiterully and vimtrp-latemlly it is bent outwards 
somewhat suggesting commencing evaginations. The more dorsal 
outbulging, which is the larger of the two, would seem to represent 
the right optic vesicle, but if so it is very much less developed 
than the left, the brain in this region being markedly asymmetrical 
(fig, 3). A. median ventral down growth of the d urn cephalic floor 
is well marked even in the whole mount (fig. 3, iuf.dep .); in trans¬ 
verse section (fig. 4, E 4, itif.dep.) it is soon.to approximate to a 
median dorsal thickening of .the., gut-entoderm. ..It'is .probably 
infundibular in nature. Further anteriorly tiro floor of the 
dicmcephakm becomes very . thick-(.'PL III. fig. 4, E 11). ' 

e. The form gut, 

.' Owing to the anterior position of the intestinal portal the fore- 
gut-'.is 'relatively very short. ; Throughout its length; it is dorso- 
veutraliy compressed. The hyoid pouch almost makes contact 
with.idle ectoderm ( PL II, fig. 5, E 7, /,////./ , .), •' 
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The condition of the anterior portion of the gut is of extreme 
interest, and here, jus in the ease of the other organ-primordia, 
deviation from, the normal is very great* 

In the first place is to be noted the apparent absence of any 
sign of an oral plate, the formation of which, in the absence of 
any head-fold, is of course impossible. The gut is remarkable 
by reason of its extension forward to the prechordal region (see 
PI. 1, tig. 7 B). The anterior extremity of the chorda comes into 
relation with the dorsal wall of the gut, which latter then effects 
contact with the well-developed infundibular downgrowth of the 
Biencephalon (fig. 7 B, inf.dep .); this contact extends for some 
distance, throughout which the mid-dorsal wall of the gut is 
markedly thickened, showing some signs of cellular proliferation. 
The most surprising circumstance is, however, that in front of 
this point, at which one would expect the gut to terminate, it 
extends for a considerable distance ventrally to the Telen cejdialoii 
(PI. ILL fig. 4, E 2, and PL 1. fig. 7 B, Ani.e^t.F.G.), from winch 
it is separated by a large vessel formed by the union of the two 
apparently dorsal portions of the mandibular aortic arches, it 
is only in the extreme anterior region of the Telencephalon 
(PI. III. fig. 4, E 1) that the fore-gut has disappeared. 


d. Heart, vascular system, and adorn. ■ 

The Heart, as seen in the whole mount, is characterised by its 
relative shortness and broadness (PL I. fig. ft, Hi.). I t presents an 
outwardly-directed convexity on either side. The sections show 
that the two endocardial tubes have completely failed to fuse, 
and that they are, for the greater part of their extent, widely 
separated. Only immediately in front of the anterior intestinal 
portal do they even approximate in the mid-line, and even here 
no fusion, sensu strkto , has occurred. The right heart-tube is 
somewhat shorter, and for the greater part of its extent its 
diameter is considerably less than that of the loft (PL i l l, fig, ft, 
Eft, and PL It. iig. ft, Eft). 

I t will he seen that the condition of the heart resembles that 
which is sometimes described in an otherwise normal chick nudes* 
the name of “ double-heart,” and. which was elucidated by Band lie 
Dareste (2), who showed it to result from the failure of the two 
heart-tubes to fuse as normally occurs* 

Tracing the hoart-tubcs anteriorly they do not fuse beneath 
the ventral wall of the gut to form the ventral aorta as In the 
normal chick, but in'the region of the infundibulum, where they 
have become very small, they become continuous laterally with 
two large vessels lying on either side of the upper surface of the 
gut (na will be seen in the sequel, it is probable that these two 
<iorso«ventral vessels running on either side of the gut are not 
morphologically the mandibular arches as one would at first sight 
suppose). ' 

Anteriorly these two vessels (the right"-of which is the larger) 
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pass round the median infundibular-gut junction (E 3) and fuse 
to form a largo median aortic space lying between the Telen¬ 
cephalon and 'the prechordal prolongation of the gut (PL III, 
fig. 4, E 2, Ant.aor.8p.). - Posteriorly the two vessels (PL III. 
fig. 4, E 3, RJjatjtor.SpL.Latrwr.sp.) become continuous with 
the dorsal aorta* (E 5-E 6, Dor.Apr,), which pass back on either 
side of the chorda in the normal manner. 

The myocardium is characterised by its width ; in front of the 
anterior intestinal portal there is a ventral myocardial septum. 

With respect to the pleuro*pericardial coelom, this.is remark- 
aide.for its extreme forward extension immediately beneath the 
embryo, the lateral amnioeardiac vesicles opening into each other 
and forming a median coelomic space which extends in front of 
the anterior limit of the embryonal formation proper. This 
forward extension is permitted by the absence of the head-fold 
(PL III, fig. 4, El and E2 ,Ant.p,p,c.; text-fig. 2, Ant.p.p.c,), 
and in the sequel it will be seen to be a point of considerable 
mo rphogen otic sig 11 i ficance. 


Text-figure 2. 
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Tr;msV(MNr sod ion-through tins ext none anterior region of embryonal 
formation a. 

For rsplanatum of letters sat? j>. 109* 

1L Rnmtna.ry of the principal mw'pholotjicaL abnormalities of the 
(prater ttnibryonal Fortmtion (.Rudiment a). 

■A, ( leueml' proportions of anterior region and its relations to 
the extra-embryonal portions of the blastoderm. 

L Absence of an anterior tunniotic fold. 

II, Aimmicc of a head-fold. 

in. Absence of cranial flexure. ■. 

i V. .Abbreviation of head proper as indicated by the distance 
between the anterior end and the plane of the auditory 
vesicles* 
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B, The nervous system. 

I. Smallness ami compression of t he anterior two divisions 

of film brain, the Telencephalon and the Ifiemvphnhm. 

S I. Red notion of the optic ovagi.nati.on on the right- side. 

0. The gut. 

1. its shortness, in cons<v| nonce of the position of the 
aulerior in test in a I j >ori<i 1 1. 

II. Absence of art oral plate. 

III. Thickening and proliferation of entoderm of the gut-roof 

contiguous to the infundibulum. 

IV. Idse abnormal prechordal prolongation of the gut. 

IX Heart, vascular system, and cohmi, 

I. No fusion of heart-tubes. 

II. Hina 11 size of right heart-tube, 

11 L Median aortic space beneath the Telencephalon, 

JV. Width of pericardium, 

V. Anterior extension in mid-line of pleuropericardial 
eodom, 

HI. 1 Ilsousxjon*. 

l ;> art A. The Movphotjmimi* of Embry on af Formation a. 

It would appear advisable, before proceeding to a considera¬ 
tion of the ultimate origin of the two embryonal rudiments 
upon this blastoderm, to discuss in some detail the morphology 
of Embryonal Formation a, the more completely developed of 
the two rudiments. 

Such a discussion will, I believe, result in fairly delinifo eoncho 
sions as to the primary factors responsible* for the abnormal devel¬ 
opment of Rudiment «, and indirectly to the causes responsible 
for the presence upon the blastoderm of the second Embryonal 
Rudiment (/*}), 

There appears to me .ample justification for t he view that many 
of the aluiormalities of Rudiment* particularly those affecting 
the va.senlar system ami gut, are secondary, sn the sense that they 
are consequent upon an inhibition of the normal development of 
"■the extreme anterior portion of the embryo, in particular of the 
medullary plate region. 

For this ..abnormal arrest of the growth of the anterior region 
of the medullary plate then only ndcijuaio explanation would 
appear to be the existence of some germinal defect, which would 
therefore be the primary modification in the sense indicated 
, above. 

That this is indeed, the.case' seems- the rm ly view consistent 
with the occurrence of the following abnormalities affecting the 
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anterior jportion, particularly the medullary plate region of the 
embryo ;. 

The absence of a true head-fold. 

/>. „ „ ,, an anterior amniofcie fold. 

<\ ,, ,, „ cranial ilexures, 

d. The shortness of tlio brain resulting mainly from the 

under-dovelojnueut of Tolencephalon and Dieneephalon. 

e. The condition of the optic vesicles. 

The assumption will therefore be made in the following 
pages that the primary factor responsible for the abnormal 
development of Rudiment a was tins abnormal arrest of the 
growth of the anterior portion of the medullary plate, and the 
attempt will be made to demonstrate how the other structural 
modifications are necessary but purely secondary consequences of 
this initial disturbance of the “ causal harmony of development ” 
(J)rlesch). 

1, The condition of the ytU. 

In the first place, we may consider the condition of the fore- 
gun, particularly with reference to the anterior position of the 
anterior intestinal portal. 

It may be recollected that in the normal chick two main 
factors are responsible for the formation of the fore-gut:— 

1. A definite forward growth of the brain. 

2. The backward growth of the posterior margin of the 

sphnichnophuvric head-fold owing to pleuro-pericardial 
cordon) io expansion. 

It is generally agreed that the initiation of fore-gut formation 
is due to the development of the head-fold, which latter itself is 
due to the more rapid growth of the anterior part of the 
medullary plate. 

With regard to the precise importance of these two factors 
there has been considerable difference of opinion, and it may 
now he accepted as established that the mechanism of fore-gut 
formation differs considerably in the various groups of verte¬ 
brates. With regard to the condition in the chick embryo, 
Robinson (13) considered that, the former factor was that mainly 
if not solely operative. Other authors (Draper, Rouviere, 4, 14) 
have contended that there occurs also a backward growth of the 
anterior intestinal porta1, and it may he regarded as established 
that under normal conditions both these factors play a part in 
the formation of the fore-gut in the cluck (a view which it will 
be seen is supported by a consideration of this embryo). On the 
other hand, in the marsupial Dasyimis , Miss Parker (11) has 
shown that the second factor plays a far.more fundamental role. 

Since in the major rudiment of blastoderm E the former factor 
was largely absent, it is not surprising that a condition of affairs 
has arisen analogous .in many respects with that in 
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whore, according to Miss Parker, the initiation of head-fold 
formation is duo to the forward growth of the brain-plate, whilst, 
the expansion of the pericardium is the main factor responsible 
for the extension of the fore-gut. 

A, feature which is of undoubtedly great interest, is that in an 
embryo in which there can have been very little active forward 
growth (h e. y in contra-distinction to general or interstitial 
growth) of the medullary plate, relatively to the line separat ing 
embryonal and extra-embryonal areas, which notably Robinson 
considered as the main factor concerned in fore-gut formation, 
there should he present a well-marked gut eximidintj ankriorlij 
np to the anterior limit of the Televc&ph alon. 

That a. true head-fold could never have been present is fairly 
evident from the sections (PI. .ML fig. 4, E l, E 2, EM), and 
accordingly it may ho concluded that the second factor (pleuro¬ 
pericardial emlomie expansion) must have* been that which was 
mainly if not solely operative in the formation of the entire 
extent of the fore-gut. This is borne out by the presence of the 
} deu r<> peri card ial coelom, separating somatoplenre and sphmelum 
pleura in the extreme anterior region of the embryo, in front 
even of the anterior limit of the gut itself (fig. 4, K 1, and text- 
fig*. 2), a condition which is not found, of course, in the normal 
chick embryo. It is of importance, too, to note that the slight 
inturning of the ectoderm beneath the extreme tip of the embryo 
does not extern! to anywhere near the anterior limit of the gut 
(fig. 4, El <fc E 2; PL I. fig. 7 B). 

It is probable, therefore, that in this embryo even the initial ion 
of fore-gut formation was due to the formation of the pleuro 
pfwiea.rdia! coelom. There must have been an extension in 
towards the middle line, and a subsequent union of the amnio- 
cardiac vesicles, thus producing a condition somewhat similar to 
the |>1 enro-pericardial canal of mammals. Expansion of the 
phm nr pericardia I cavity so formed in the posterior direction 
would result in the formation of a splanchnopleuric or cardiac 
fold and a fore-gut, 

Now it will be recollected that the apparent length of the 
fore*gut as determined by the position of the anterior intestinal 
portal is 1*2 mm., as compared with a normal length of about 
2*1 mm. This seems to indicate that while in normal morpho¬ 
genesis the active forward growth- of ■the brain plays a part in 
the increase in length of the fore-gut, the absence of this factor 
in specimen E must have influenced unfit voitmhly the action of 
pleuropericardial expansion, resulting in an unduly slow pro¬ 
gression backwards of the cardiac fold, and an abnormally short 
fore-gut, which is therefore a secondarily induced, condition 
resulting from the primary abnormality of- the medullary plate. 

2, The condition of the hmri-pnmQrditt* 

The-earlier processes-; in the development of the heart stand 
in intimate causal' relationship-'to>;fore?gu.t • formation, and, one 



ASYMMETRICAL DUPLICITY IN THE CHICK. 


95 


naturally turns therefore to a consideration of tl\e condition of 
this organ. 

TSie two heart-tubes lie side by side beneath the fore-gut, and 
a,re widely separated for the greater part of their length, actual 
fusion having occurred at no point. No doubt this condition 
results from the shortness of the fore-gut and the correlated great 
width of the pericardium (Pis. II. & III. fig. 4, E 5, fig. 5, E 6, E 7), 
since this is clearly in harmony with, the view expressed by Miss 
Parker (11) that the approximation of the heart-tubes is due to 
the growth in length and decrease in width of the pericardium 
which, under normal circumstances, occurs at this stage. 

In this connection the phenomenon of so-called “double heart,” 
which sometimes occurs in otherwise apparently normal embryos, 
seems of interest. In the few examples of this condition which 
I have had the opportunity of examining, the “ duplicity ” of the 
heart, realty, of course, a non-fusion of the two heart-tubes, 
has been associated with an unusually anterior position of the 
cardiac fold, a condition which we should expect to be always 
present if the above view as to the cause of the approximation 
and fusion of the heart-tubes be true. 

It has been mentioned that in this specimen the right heart- 
tube is of considerably less diameter than the left, while in the 
normal chick the reverse is the usual condition; it has been 
suggested by Miss Parker (11) that this condition is a precocious 
indication of heart-curvature, the lesser limb becoming the 
concave border of the heart. With reference to the apparent 
anomaly of specimen E, it may be recalled that (a) occasion¬ 
ally in the chick, flexure of the heart is to the left instead of to 
the right; (b) that the condition here is possibly a functional 
or physiologically induced asymmetry, which seems to be the 
more likely explanation. 

In this connection it is of interest to note that Wilder (19) 
has pointed out that a second cause of “ deformity,” at least as 
regards bilateral symmetry or equality of components, and one 
that is specially operative in assisting the secondary deformation 
of a diplopage, is found in the striving among the parts during 
growth, for the best physiological efficiency. This is particularly 
notable in the unequal degree of development often seen in the 
duplicate systems of organs (particularly those functional from 
an early period, e, </., the circulatory and digestive systems) 
possessed by a diplopage. ’ * 

This inequality of the heart-tubes may perhaps be regarded, 
then, as an instance of the capacity of the various organs of the 
body to undergo morphological changes in response to altered 
physiological conditions, comparable, say, with such, a common, 
pathological condition as the cardiac hypertrophy and dilatation 
induced by valvular incompetence. The inducing cause would be 
the primary asymmetry of the head and, fore-brain (see Pis. I, 
and 1L figs. 3, 4, E 3 <& E 4), owing to the under-development of 
the fore-brain and optic evagmation on the right side. 
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Congestion has taken place on this side, as is evinced by the 
greater size of the right mandibular arch. The greater resistance 
to the How of the blood on the loft side, owing to the smaller size 
of the vessels, has led to a. congestion in the loft ventral aorta and 
heart-tube, hence its greater diameter, 

T, The (ink nor port ions of the fore-got and vasmlur sgsiein. 

There yet remain for consideration the anterior 'portion of the 
fore-gut and its relations to the central nervous system. 

Firstly, with reference to the absence of an oral plate, a glance 
at the figure of the longitudinal section (PI. I. Jig. 7 B) will make 
quite clear tlie impossibility of a fusion between the anterior gut 
entoderm and adjacent, ectoderm such as normally occurs, since 
here the plcnro pericardial cavities, which normally fuse in the 
mid-line posteriorly to the oral plate (tig. 7 A, /c/rng), in this 
case extend to tlie anterior end of the loro-gut and to some con¬ 
siderable distance in front of it (PL 1Ji. fig. 4, E I E 4, PL 1. 7 If 
//./>.<%), indeed for some distance in front of the anterior end of the 
embryo itself; this is a. definite median crelom, formed presumably 
by the fusion in the' mid-line of the lateral cielmnic cavities. 

There is,Indeed,no.sign of any thickening of the floor of the 
fore-gut in the region where one would expect fusion bet; ween 
entoderm and ectoderm, were it possible to take place. 

It will bo remembered., however,.that there- is a very marked 
thickening and proliferation of the median gut roof adjacent to 
the infundibular region of the fore-brain (PL ILL Jig. 4, E .*L Ed, 
PL .L 7 B), and if this eniodenna.l thickening lie regarded as the 
protoehordal plate complex, we can, I think, consistently inter¬ 
pret the condition of the fore gut and its reflations to nervous 
and vascular systems with reference to the normal morphological 
relations of these parts. 

In PL I. fig. 7 B is given a. semi-diagrammatic reconstruction 
of a median lough udiual section of the major end, »ryoua( formation 
of Blastoderm E alongside, for the purpose of comparison, of a 
similar sagittal section of the anterior region of a. normal embryo 
of about the same age (lig. 7 A). 

It will be recollected that in the normal chick the entoderm of 
the roof of the extrema anterior end of the fore-gut is .some¬ 
what thickened in the vicinity of the I ermine I ion of the chorda 
and the floor of the diemavplmlou, a. slight diverticulum in this 
region forming the so-called prechordal gut or Brussels pocket, 
while an entodermnl thickening .situated ventrally conies into 
relation with the ectoderm to form the oral pinto. The depres¬ 
sion of the oral plate beneath .the vent nil surface of the liead is 
increased as development, progresses- by the growth of the brain 
and. the occurrence of the-cranial' flexures. The two lateral com¬ 
ponents of the mandibular aortic arch -meet, hi the mid.line just 

behind the posterior limit of the oral plate, to form the median 
ventral aorta (fig. 7 A,- X')-. 
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Now, on • the assumption that in '.Rudiment a tho dorsal 
thickening of the gut-wall in tho infundibular region represents 
the protochorda.l plate, interesting doduetions follow as to the 
morphological relationships of the associated parts. In the first 
place, it follows that that portion of the thickened gut-roof 
immediately in front of the point where t.he latter makes contact 
with the infundibular region of the Dienoephnlon must he 
regarded as the equivalent, of the enl.oderinal moiety of the oral 
plate of the normal chick: and further, that portion of the 
thickened entoderm immediately posteriorly to this as the .mor¬ 
phological anterior limit of the gut, i. e,, the prechordal gut 
(Soessel’s pocket) of the normal chick (PL I. iig. 7 A). 

If this interpretation he correct, we must conclude that the 
singular anterior prolongation of the gut, which is 'well shown 
hol.li in the transverse and longitudinal sections (fig. 4, E 2, and. 
Iig. 7 !>, Ant.eM.FjT,), is morphologically (/. e., in reference to 
the normal condition) a part of ventral gut entoderm, and that 
that portion of the gut-roof which extends from the point of con¬ 
tact with, the infundibulum to its topographical an teller end Z 
(tig. 7 B), and which is therefore apparently dorsal, is morpho¬ 
logically ventral, being the etpiivalent of that part of the gut- 
11 oor of the normal embryo which extends from tho posterior 
limit of the oral plate to, say, the point 77 (iig. 7 A). 

The dispositions of the anterior portion,s of the aortic system 
can only, it seems to me, be consistently interpreted on this 
view. The median vessel between the telencephalon and the 
anterior prolongation of the gut (iig. 4, E 2, Ant.aor.8p.) is 
formed by the union of tho continuations of the two dorsal 
■ aorta* which pass round the infundibular-gut connection; ventro- 
laterally it is continuous with the anterior continuations of the 
two lateral heart- tubes. . 

Now there seems to be no room for doubt, that this median 
vessel X (fig. 7 B) must be regarded as morphologically the 
median ventral aorta. X.' (Iig. 7 A), tho -portions of dorsal aortas 
which pass round the infundibular-gut connection to open into 
it represent the mandibular arches, while a most significant fact 
Is the absence of any fusion between the anterior continuations 
of the two heart Tubes on the apparent or topographical ventral 
side of tho gut. 

Tho portion of the gut-wall with which this median aortic 
space is in immediate relation, though apparently dorsal, corre¬ 
sponds, it must ho recollected, to that part of the entoderm 
which forms a part of the floor of the gut of the normal cluck. 

The.se modifications.' of .tho- normal morphology of the head no 
doubt result from the absence of the normal growth zones of the 
anterior end of the ..medullary plate and brain. „ - 

1. Primarily, the absence of normal head-fold formation 
in 1 libited tl\e possihi I By of any conjunction of the entoderm o:f 
the fore-gut with ventral head-ectoderm to form an oral plate. 

2. Tho presence of a considerable part of what should normally 

I hum. Zool. Socv—1919, No.;Vll.; 7 
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have const.itvited the anterior floor of the gut, beneath the fore- 
brain as a prechordal prolongation of tin; gut, resulted from the 
fact that, gut-formation was effected by the formation and expan¬ 
sion of t.lm pieur<>-pericardia.l coelom alone and not fry head-fold 
formation. This is evinced by the anterior extension of the 
■median pi euro-pericardial cavity (fig, 7 B, AnLp.px.). 

5h The retention of this original condition was no doubt a 
result of the absence of the normal expansion and flexure of the 
fore-brain* This latter, in the normal embryo, it must be recol¬ 
lected, conditions, largely, the depression of the oral plate beneath 
the ventral surface* of the head; and had the growth of the 
fore-brain occurred in the visual manner in this case, no doubt it 
would have tended (though it seems doubtful whether it would 
have succeeded in effecting this) to drag round at least a por¬ 
tion of the apparently dorsal wall of the pre-infundibular gut 
(fig. 7 B, A nlj.rl.FJi.) into a ventral position. 

Part ,B ft The Origin and Relationship of the Two Embryonal 
Rudiments. 

There seem good grounds, then, for the conclusion that, the 
structure of embryonal Rudiment a is only explicable as resulting 
from a very early germinal defect, affecting in particular, it 
would seem, the anterior medullary plate region. Turning now 
to the" anterior rudiment, designated in the descriptive part as 
Rudiment /•), this can only be described as primitive streak-like, 
so,far does it deviate from the normal. There would seem here 
to be no question hut that it must have taken origin from a very 
defective germinal • centre- compared'-.with that from which a 
normal embryo is derived. 

Blastoderm E, then, must have been characterised from a 
very early stage by the presence of two germinal centres, both 
defective presumably, in the sense that they must have lacked 
some portion of the germinal or formative material present in 
the normal germ. 

It is proposed to , consider here, as briefly as possible, the 
probable mode of origin of this digenuiual blastoderm* 

In the first place, it may be emphasised that while all dl 
embryonal blastoderms must have been characterised at an earlier 
stage by the presence of two germinal centres, Specimen K 
differs from the great majority of those hitherto described in the 
• important .respect that each of these germinal centres must have 
been defective, ami in this section we' shall bo concerned almost 
solely with demonstrating that-this defectiveness results from the 
mode of origin of the two centres, and is only explicable on the 
supposition of a certain mode of origin* 

Twinning or duplicity is of two main types, to which the 
terms Dizygotic and Monozygotic have been applied, practically 
all the multitudinous theories which have been suggested falling 
into one or other of these two categories*. The former signifies 
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the development in proximity of two embryos, each derived from 
a fertilised ovum. In this type secondary fusion may or may not 
occur. The latter signifies the development of two more or less 
complete individuals from a single fertilised ovum, and involves, of 
course, a process of fission or separation of the original germ into 
two more or less autonomous centres of embryonal formation. 
Either type may be specific, a.s in the armadillo, or merely 
abnormal and sporadic, as in the chick and man. Both types 
have been experimentally induced in lower forms, the former in 
particular* by Driesch and MetschnikofF (3, 9), who have suc¬ 
ceeded in producing a. single larva from the fusion of two eggs 
or young larva?, the latter by numerous investigators. 

As to which mode of twinning is responsible for the production 
of the dieinbryonal blastoderms which are of so common occur¬ 
rence in the chick, there would seem to be no general agreement, 
both seem possible a priori , and the conclusions of the ma jority of 
authors hitherto, seem to be mainly surmise. Advocates of the 
former theory in one or other of its numerous forms have been 
the Hertwigs, Weidman and Tnr, Rroman, Windle, Panum, 
Klaussner and Marchand, and of the latter numerous authors 
including in recent times, Bateson, Kaestner, Wilder, &c. 

The present specimen seems of extreme interest as leaving no 
room for doubt between these two alternatives. 

The following features of the blastoderm, considered in con¬ 
junction, seem to indicate such a close morphogenetic relation¬ 
ship between the two embryonal rudiments as can only bo 
construed as due to their having taken origin from an originally 
single germinal centre, presumably by some process of fission or 
division which resulted in the physiological autonomy of the 
two secondary centres. 

1. The regular outline of the blastoderm as a whole, which shows 

no sign of division into two portions. 

2. The continuity of the germ-layers in the various regions of 

the‘blastoderm, and the continuity of the lateral coelomic, 
spaces in the region, of 'Rudiment ./3 with, those in the region 
of Rudiment a. 

3. The, development of the two embryonal rudiments on a single 

longitudinal axis.. The axis of the “primitive groove'*of 
Rudiment' ft is situated on the antorior-continuation of the 
median axis' of Rudiment a (see PL L fig. I). 

Further, along that portion of the longitudinal axis be¬ 
tween the two rudiments the median band of unsplit rneso- 
, derm forms what may he regarded in a sense as a differentiated 
connection between the two rudiments, forming a conclusive 
indication that they are indeed developed on what is strictly 
a, 'single primary morphogenetic axis* In other words, the 
two embryonal rudiments must have arisen from the origins] 
centre subsequently to the laying down or, at all events, to 
the determination of the primary longitudinal axis. 
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H niav licri 1 be ii<» t.«d flint, tins blastoderm would seem to 
lifi in Wiill with (.!* .M . i -hi Id’s theories of development and 
ix-qmM bastion by Mha jdiysiologienf i,solaI.inn nf parts (1), 

4, It has been pointed out above that the primary nature of the 
abnorinnlity of the two rudiments is a tank or defadency, 
and it would seem that this delieieney must he regarded as 
mdpiocul. While the posterior ports of Ihidheent a are 
quite norma!, the amount of disturbance increases ns wo 
pass anteriorly* From section A of the discussion it was 
concluded that the seat of the primary disturbance was the 
extreme anterior region, of the embryo, in particular of the 
medullary plate. The inference seems fairly natural that 
Rudiment ft represents that portion of the germinal substance 
which was lacking in the extreme anterior portion of Tin di¬ 
luent to Expressed in terms of (‘J hi Id’s theories, one 'would 
say that that portion of tho germ fr<an which Kmliment. ft 
developed came to lie outside the range of dominance of the 
primary centre, and thus becoming physiologically isolated, 
commenced to develop sis an independent centre. .According 
to Child (1), u Farts of the individual may come to tie 
beyond the range of dominance in consequence of Increase 
in.■size of the whole, of decrease in range and degree of 
dominance by decrease in the metabolic rate in the <1 om.inar.it> 
region, of decrease in'Conductivity'of the paths of correla¬ 
tion, and of tho direct local action of external factors whicii 
. increase^ the independence of subordinate parts.” The factors 
responsible for the initiation of tho secondary centre of 
embryo formation cm blastoderm. E- must presumably haver 
been somewhat of the nature of "the second and fourth of 
these, or of a combination of the two. The more likely 
explanation would seem to be that tho primary disturbance 
involving the anterior medullary plate region, or more 
strictly (since it must hare occurred at a very early period) 
the apical region of the major axis, led to the defective 
development of the anterior portion of the central nervous 
system, with the secondary modifications of Rudiment a 
discussed in Part A above. On the other hand, the abnormal 
development of tho anterior end of Rudiment a would Im re 
been accompanied, by a decrease of u metabolic rate/’ and 
lienee in the range of dominance with the consequent 
isolation of Rudiment ft as a secondary germinal centre. 

5. While, as emphasized in 0 supra, the two rudiments clearly 
lie on a single long axis, it will be noticed that tints axis 
curves somewhat to tho left in the region of. -Rudiment /?. 
It seems possible that • this- fact way be correlated with 
tho morphological asymmetry of the head of .Rudiment a, 
which is more defective on the right si<1e (see FIs. JL & I II. 
figs, 3, 4-, E d and E 4). These two facts suggest an obliquity 
of the original disturbs nee in relation to the major axis. 



ASYMMETRICAL DUPLICITY IN THE CHICK, 


101 


There are two features of the blastoderm which seem to 
require further brief comment 

a. The significance of the primitive streak-like character of 

Itiidimenf /h 

h. The relatively great distance separating the two embryonal 
rudiments* 

tu Experimental work on the localization of the prospective 
embryo upon the unincubated blastoderm and the relations 
of the primitive streak to the future embryo have shown 
that the primitive streak furnishes material for the develop¬ 
ment of those regions of the latter lying posteriorly to the 
heart, while, on, the contrary, il the .material of the primi¬ 
tive streak does not enter into the formation of the brain 5 '’ 
(Peebles, 12), 

But obviously it does not follow that the converse must 
hold, i. e., that material from which the brain normally 
arises, may not under certain circumstances have the power 
of giving rise to a primitive streak-like structure or tissue. 
Judging from the analogy of lower forms, one might 
expect that it would have this power, though it is important 
to recollect that, as Child points out, the limitation of the 
capacity of reconstitution, i e. 9 of the potentiality of the germ, 
is more or less progressive from lower to higher forms. 

In. any case, owing to the conditions under which the 
development of the chick takes place, its experimental 
demonstration would he a matter of extreme difficulty* 
Nevertheless, the primitive streak-1 ike nature of Iludiinent /I 
appears without doubt indicative of its physiological isola¬ 
tion, u c., that it is'developing, or “endeavouring” to develop, 
if one may be permitted thus teleological but expressive 
phrase, as a whole. •• 

lfor, to pursue the analogy with lower forms, gastrulatioii 
and pidinitive-sbreak formation resemble each other in this, 
that they are emdi, the one in the holohlastic, the other in 
the nieroblastic egg, the earliest fundamental 'morphogewotie 
I iroeess 1 *y w 1 x iel i. t, 1 m 1 on g ■ ax is' of' 11 ic body is < 1 eter 1 1 vi n e'd. ’ 
Hence the earliest obvious act, by which'a physiologically 
isolated part of a Iioloblastioally developing embryo is seen 
to bo developing • m a w hole, is ■■the "more or less successful 
attempt at ■ gi^brulation. 

i’n the same'way the formation of a primitive streak-like 

structuro--however imperfect-'.-by a' group of, blastomer.es 

• upon a blastodeiih must surely.bo regarded as indicative of 
11 1 ei. r pbysiologi cal isolation, tliat is, of an attempt to develop 
as a whole, however limited their capacity, to do so. 

b. With respect to the second point, a priori* there would 
appear no grounds for supposing that the effect of the 
initial disturbance would be limited to the embryonal 
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portions of the blastoderm. At the early slag© at which the 
disturbance must have occurred, there ean hardly have been 
any sharp distinction between the embryonal and extra- 
embryoiml portions of the blastoderm : lumen t he prase her 
of a, second centre of embryonal formation clearly implies the 
existence of a region of blastodermic extension and growth 
in correlation wit h it, quite distinct from that related to the 
main embryonal rudiment (Rudiment «). Tim existence of 
such a, centre also explains the great length of him blasto¬ 
derm as a, whole, composed as it is of two adjacent areas of 
blastodermic extension lying* a,long one longitudinal axis, and 
further explains the great separation of the two rudiments, 
since the. rate of extension of that portion of the blasto¬ 
derm lying between them must of necessity be considerably 
greater than in any ot her area, for here there is increase of 
blastodermic extent in relation to each of the embryonal 
formations, 

:i:V. IhuiATornmoAi* ftmiNmoAxcE, 

1, Bear In (f mi the \natim of nmqxml 
“ 1 Hiplieibas asymmetroa.” 

'(Inequal double monsters are'those in which the two com¬ 
ponents' show marked dissimilarity in the degree of their 
development. They are best known in mammals, particularly in 
man, in which numerous types have been recorded. There 
appears, however, to be little knowledge as to the earlier stages 
of these forms of double monstrosity, hence little would seem to 
be definitely established as to their mod© of development, though 
there has been considerable speculation on these questions. Very 
few eases of unequal double monstrosity in birds seem to have 
been put upon record, and here, too, little is known as to their 
mode of origin and development, Kaestner, one of the foremost 
students of double' monstrosity in birds, vet narks (6, 7) that, 
“ 'Debar die embryonal© Eniwiekbmg parasitiiren odor, wie man 
sic atieh nsmnt, asymmetrisehen .Doppelbildungen wkson wir 
wenig *; while Wilder (18), speaking of mammals, said: u To 
; my knowledge.this form of monster has inn er been studied for 
the purpose of testing whether or not the two components were 
ever originally physical duplicates/ 5 

The accurate definition of unequal double monstrosity is a 
matter of some difficulty in the absence of knowledge as to their 
••mode of origin ami dimdnpiuenb. . 

Ueoffroy St. Hilaire, who placed tin,an in tie. 1 second order of 
his group of ' u Monstms• Doubles/ 5 characterised them as 
follows (15),;'— - 

u M.onstr.es doubles parasitaires on composes de.doux individus 
tres-in^gau x et tr&s-d ksemblables Fun com plet cut presq no com - 
plot, analogue a tm automte; Fautre non sen lament beaueou f> 
plus petit, mak tr^K-imparfait. analogue ft uu omphalosite on 
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memo k mi parasite, par consequent incapable de vivre par Ini- 
meme, et se nourissant aux depens du premier dont ii West 
physiologiquemen t quton simple appendiee."” 

According to Wilder (18): 44 These monsters consist of two 
component,s of very unequal development, the one (autosite) 
being normal or nearly so. and the other (parasite) quite incom¬ 
plete and attached to the first as a dependent growth usually 
adhering to some point on the ventral side.” 

Schwalbe (16) defines them as: “ Die asymmetrisehen Doppel- 
bi Id urn gen, die zweite gross© Hauptgruppe der Doppelmissbildun- 
gen, sind dadurch characterisiert, dass ein Individ ualteil eine 
bedeutend geringere -Ausbildung aufweist (Parasite) als die 
andere, voilig ausgebildete (Autosite).” 

Kaestner (6, 7) more briefly speaks of them as, 44 Doppel- 
bildungen mit unsymmetrisch gelegenen oder iingleickmiiasig 
eutwickelten Komponenten.” 

It is instructive to compare these definitions : the latter three, 
those of Wilder, Schwalbe, and Kaestner, it will be noted, are 
based purely on morphological data, in striking contrast to the 
original definition. of St. Hilaire, which was based also on a 
physiological conception, that of nutrition. Tins latter is now 
clearly inadmissible, and in any case was only rendered possible 
by the lack of early stages. The only strictly valid definition 
and classification of unequal monstrosity would be based not on 
physiological, or even on morphological, but on morphogenetic 
data, in other words on ontogeny, just as there is only one natural 
classification of animals, that based on phytogeny. 

In other words, the only rational or natural classification must 
be based on a consideration of past history, and through tliat of 
causality. 

Now the fundamental principles which are raised by a con¬ 
sideration of the morphogenesis of asymmetrical duplicity appear 
to be first, the relationship of the two centres at their time of 
origin, and secondly, the possibility and extent of a subsequent 
modification of these relations due to secondary causes, which may 
or' may not act in such a way as to obscure the' original condition. 
Obviously the rational classification of double monstrosity will 
only be founded on the fullest possible enlightenment as to the 
former of these questions, which in turn can only follow from a 
knowledge as to the extent and nature.of secondary modification, 
Tlie essential problem was appreciated by Wilder in the passage 
quoted above, u this form of monster has never been studied for 
the purpose of testing whether or not the components were ever 
originally physical duplicates,” 

The question is, after all, merely an aspect of a wider one which 
has been stated as the 4 ‘ ontogenetic permanency of teratological 
organisation.” With reference to this, Stockard (17), speaking of 
the cyclopean condition* says; 4t tho cyclopean defect is present 
from the first in the same condition as it will, continue throughout 
development.” ;.,:y vt /y';V ■■■ : :y\/'A' 
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With rugard to : the-origin of unequal duplicates, most writers 
hit herto si,nun l,i> have inclined to the opinion that they worn 
originally physical duplicates, the asymmetry resulting from 
secondary deformation. Thus Wilder in his earlier paper (18 } 
advanced this opinion, hosing it partly on the fart that whore it 
is possible to determine tlio sex of tho 4i parasite,” ♦* it norms 
always to be the same as that of the? an tost to.” ’ In his later paper 
he scorns to have modiiled somewhat his 'earlier views, “nil rum 
not neeussarily deformed," 

The discussion may no doubt heroine somewhat pedantic unless 
if he constantly home in mind that the numerous morphological 
types of nuc jtuil duplicates must almost certainly diller con¬ 
siderably in their ultimate origin. u Fur jede Forme, cine 
S pnzi eh m tors u e h u ng e i n t re to n ” (Sel i wa 1 bo ). 

On the other hand, were we in a position to establish a elassiii- 
eition of .vmoijvial monstrosity based upon their morphogenesis, 
the most fivmlamental distinction that could, possibly be made 
would a lmost certainly lie that between those which did ami those 
which did not arise from like centres, assuming for purposes of 
argument that.both of these types do in fact occur. 

Bearing in mind that the present discussion is concerned w ith 
the avian, blastoderm, we may venture, thou, to postulate three 
fundamental problems raised by a consideration of unequal 
irionstrosil-y. 

1. Ga;n the two embryonal centres of an asymmetrical duplicate' 
he explained as arising ultimately from a single, normal centre? 
In other words, is their nature dizygotic or monozygotic* ? 

2, At their time of origin arc the two centres like or unlike ? 

<‘h In the latter case— 

(a) What are the causal factors responsible for the dissimilarity 

of the centres ? 

and, 

(b) What is the relation between the dissimilarity of the 
: "centres ami the production of the two centres from an 

originally single centre ? 

In other worths, is there miy direct causal conned 'ion 
, -between duplicity and asymmetry ? 

Now, clearly, could a. definite answer he given to thesiMjimdhms 
• in .every well deli nod ease of asymmetrical duplicity that is placed 
upon record, we should he fur adyaneed' towards a, comprehension, 
v of the main types of these, ami of their morphogenesis.' 

• The answer to these questions, as far as the blastoderm .'.described 
in this paper is concerned, seems fairly <1 dinite, if the conclusion 
arrived at in section - B' mprtt -ho valid. There; It was cxuicluded ; 

1. That the blastoderm was certainly monozygotic. 
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2. That the two embryonal centres were, from the earliest 
period, dissimilar. 

X That the dissimilar 'potentiality of the two centres almost 
certainly resulted from their mode of origin, he., from a 
qualitatively unequal division of the “formative substance” 
of the original germ. 

Here, then, we have at least one well-defined morphogenetic 
type of asymmetrical duplicity, that which owes its essential 
characteristics to the production of two daughter centres of unequal 
potential from, in the first place, a single and presumably normal 
centre. It seems impossible that the two embryonal rudiments 
on tins blastoderm can ever, to adopt Wilder’s terminology, have 
been “ physical duplicates.” 

It is not possible in .this paper to enter into a comparative 
discussion of unequal monstrosity, even in the very restricted 
field of avian teratology. In few cases have instances of unequal 
monstrosity in birds received sufficiently detailed description to 
make this a fruitful undertaking, however desirable. But at 
least this may be said :— 

That there are at least one or two cases of unequal mon¬ 
strosity which must have resembled Blastoderm E in their mode 
of origin so closely as to belong to the same morphogenetic type. 
Buch would appear to be— 

(«.) A goose blastoderm described by Gmndman (5) and quoted 
by Schwalbe (10). 

(b) Three chick embryos described by Dareste (2) and also 

quoted by Schwalbe. 

(c) Possibly a blastoderm described by Kaestner (6) consisting 

of a normal chick embryo of 17 (?) somites, laterally to 
which occurred a primitive streak-like rudiment, closely 
resembling, according to his figure, Rudiment /3 of 
Blastoderm E, There was apparently no sign of any 
differentiated morphological connection between the two 
rudiments. 

The blastoderms described' by Grundman and Dareste resemble 
each other and differ from Blastoderm' VE in that the lesser 
embryonal rudiment lias attained a considerably higher degree of 
development than is the case in.the latter. 

In, all these cases the lesser rudiment, is chai’acteriaed by the 
extreme deformation and husk of development of the head and 
by the absence of the heart. ■ In none of these cases, is There any 
description, of sections, .Fortunately, .however, I happen to have 
in .my possession, a blastoderm, which appears to resemble : these 
closely, and-as it appears not devoid of interest, I hope shortly, to 
have the. opportunity of describing its structure. 

It may be note l here that Blastoderm E appears unique among 
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described eases of Duplicitas asymmetros- In an important and 
significant respect. That is the fact that the greater embryonal 
fonna.ti.on (“ autosite r ), as well as the lesser, exhibits extreme 
defects of organisation. It is unnecessary to comment further 
here upon tins interesting fact, for its morphogenetic significance 
was in,ore or less directly considered in Part III. One may 
merely emphasize here that* it is this characteristic which directly 
and indirectly affords strong evidence as to the mode of origin 
of the blastoderm, and further, that while this fact is inorpho- 
genetically of the utmost significance, it indicates no fundamental 
difference between this specimen and other forms of asymmetrical 
duplicity as regards their ultimate mode of origin. 

Apart from the blastoderm referred to above, there are a 
number of cases on record, the significance of which appears far 
more uncertain; it would seem difficult even to arrive at a definite 
conclusion as to whether they can be regarded as monozygotic in 
origin. Such, for instance, are blastoderms upon, which occur two 
embryos, both of which are morphologically normal, but which 
are very unequal in their degree of development as indicated by the 
number of somites. Such forms, it would seem, admit of equally 
plausible explanation, on either the Dizygotic or Monozygotic? 
hypothesis. In the former case the explanation of the difference 
of age of the two rudiments is clear; in the latter they might 
perhaps be regarded as arising from a merely quantitative' unequal 
division of the germ, such that 'each centre received it b full 
complement of iC formative substance,” yet the two centres were 
quantitatively unlike in such a way as to result in a retarding of 
the development of one of them. 

If this mode of origin be regarded as likely, we then appear 
to be able to distinguish three main morphogenetic types of 
duplicity : 

Type 1, In which the original disturbance of the germ results 
in the production of both quantitatively and qualitatively 
like daughter .centres, giving rise to the equal duplicity, 
the well-known typo of Duplieitas synrmehvos. 

Type 2, In which the two daughter centres are quantitatively 
unlike, but qualitatively similar, giving rise to two embryos 
both morphologically perfect but unequal in their singe of 
development. 

Ty;pe3. In which the. daughter centres are both qualitatively 
and quantitatively unlike, giving rise to such a, form as 
Blastoderm E, in which cither, or even both, 'embryonal 
centres, exhibit gross abnormalities of structure, apparently 
always of the nature of a defect of organisation. 

The question of modifications and deformations of a secondary 
nature is too complex and lengthy to he dealt with here; it may, 
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however, be again emphasized that it is of extreme importance in 
the elucidation of the ultimate mode of origin, of asymmetrical 
duplicates. 

2, Conclusions . 

1. Blastoderm B appears unique among hitherto described 
chick blastoderms exhibiting asymmetrical duplicity, in that 
both, not merely one, of the embryonal formations exhibit gross 
morphological defects. 

2. The morphology of Blastoderm E seems only to be explicable 
on the monozygotic theory of origin, i. e., that both centres origi¬ 
nated through some kind of disturbance, the exact nature of 
which is at present obscure, from a single and possibly normal 
germ, 

3. The two centres of embryonal formation, to which the 
original disturbance gave rise, must have been from their origin, 
qualitatively and quantitatively, of unlike potential. 

4. The primary modification induced in the greater embryonal 
formation resulted in the inhibition of the normal growth of the 
anterior portion of the nervous system and of the formation of 
the head-fold. 

From this primary modification, indirectly followed various 
secondary modifications, due to the causal correlation of the 
various organ-primordia of the embryo. 

5. While in the normal chick both the anterior growth of the 
medullary plate and the pleuro-pericardial expansion are operative 
in the formation of the fore-gut, the importance of the latter 
factor is indicated by the condition of embryonal formation «, in 
which, though no true head-fold could have been present, there 
is nevertheless a well-developed fore-gut. 

6. Blastoderm E appears of extreme interest with reference to 
the localisation of the “ formative material ” in the early chick 
blastoderm. For while it has been experimentally demonstrated 
that the material of the primitive streak does not enter into the 
formation of the brain, it appears that, on the other hand, the 
material from which the anterior region of the medullary plate 
normally arises may under certain circumstances have the power 
of giving rise to a primitive streak-like mass of tissue. 

7. Blastoderm E seems to have an important bearing on the 
problem of the origin and nature of asymmetrical duplicity. 

There has hitherto been difference of opinion as to whether 
the two members of an asymmetrical duplicate could or could 
not have been originally (to use. "Wilder-s term) il physical 
duplicates.” 

Opinion hitherto has inclined to the view that in the majority 
of cases this was the case, the inequality of the two components 
resulting from secondary causes.' Authors, however, have recog¬ 
nised the difficulty of the problem and the lack of any conclusive 
evidence. 



108 


MU. NOEL TAYLER ON A- UNIQUE CASK OF 


It is of extreme in forest, therefore, to find in Blastoderm E a 
case of unequal duplicity in which there can bo no room lor doubt 
that the two embryonal formations were from the first unlike, 
the asymmetry therefore being intimately hound up with the 
actual origin of the two centres of embryonal formation from a 
single centre, and not resulting from secondary modification 
during the course of development. 

Literature referred to . 

1, Child, 0. M.—Individuality in organisms. Uuiv. of Chicago 

Press, 1915. 

2, Daub,stb, 0,—Reeherchos sur la production artiiicielle des 

nionsfruosites. Paris, 1801. 

‘ 3. DiuESOH, Hans.—“ Die Versclnnelzung der I ndividuab’Uit 
bei Belliuiden Keinien.” Arch, fur Ent. Much, der Org., 
Bd. x., 1000. 

4 GrXpbiu, L.—Arch, fiir Ent. Meoh, der Org., Bd. xxxiii,, 
1911. 

5. Grundman.—A natom ischer Ilefte, 1900, 

6. Kakstnhr, 8.— Arch, fiir Anatmuie, 1899. 

' 7, Kaestnkr, S.—Die Eats. d. i)opp. des Mensch. u. d, 'Hole 
Wirbeltiere, 1912. 

8. MmtopHANOW, Paul.-—“N otes Embryologiques et Terut.o- 

geniqu 0 S.—-IlI* Note sur 11 n blastoderm e double dc la, 
poule.” Arch, fiir Ent. Mech. der Org., Bd. i., 1895. 

9. Mbtsotinikoff, E.—Etnbryologische Btudien an Med usen. 

Wien, 1886. 

10. Newman, II. II,—The Biology of Twins, Umiv, of Chicago 

Press, 1917. 

11. Parker, K, M .— u The early development of the Heart and 

anterior vessels in Marsupials with special, reference to 
Perameles” • Proc. Zool.' Boc. 191 5. 

12. PEEliEES, ■ Elohenur, .“Xoimlimtion of the chick embryo 

upon the blastodermJot mu Exp, Zoo), vol. i., 1901, 
13* Robinson, A.—Jonm. Anal.. Phys. vol. xxxvii,, 1,902. 

14,. llonvifeiiE, ID—Chnrne do FA wit. xl., 1904. 

15, St. 1,1 .ilaihe, Gkoffroy.—-T raito de Tcrotolngie, 1832 ■ 37, 

16, Bijhwalbe, E.—Die Morphologic der Missiuldnugeu des 

Menschen m der Tiere. 11, Tieh Die Doppelhildmigen, 
1907, 

17, Bto'ckart), C. 11.-.-Amer.hTolmi.- A.nat, voh.vi,, 1906-1)7. • 

■ 18.' Wilder, IEH,*—Amur, Jourrn Aimf. vol. uh, 1904, 

19. „ „ voh vuh, 1908. 




ASYMMETRICAL DUPLICITY TN THE CHICK. 


109 


EXPLANATION OF THE PLATES. 


Reference 

A.LP, — anterior intestinal 

portal. 

Ant,<(or.$p. —anterior aortic space. 

Ant.ext.F. <x.== anterior extension of 
fore-gut. 

Ant.p.p.c. —anterior extension of 

pkm.ro -pericardial 
cavity. 

did. —chovda dorsalis. 

I.) or,a or. —dorsal aorta. 

Dien. — Dieneeplialon. 

End. — entoderm. 

F.B. fore-brain. 

F. <t. — fore-gut. 

JLB. —hind-brain. 

lit . — heart. 

Jnf.ihp. —infundibular depression. 

Lal.lml, —lateral limiting sulcus. 

L.a wires. —left auditory vesicle. 
LJJt.T. —left heart-tube. 

LJfi/.P. —left hyoid pouch. 

L.lat.aor.sp. —left lateral aortic space. 


Letters. 

L.op. —left optic evagi nation. 

Mesene. — mesencephalon. 

Mes.s<»n. — mesoblastic somites. 

Om. in gs.'v. — out phaloraesenteric vein. 

O.p. —oral plate. 

F.p.c. —pieuro - pericardial 

„ cavity. 

JPr.ff. — <c primitive groove.” 

Ha ml.res. —right auditory vesicle. 

Illft.'I 1 . —right heart-tube. 

R.Iljf.P. —right hyoid pouch. 

JLlat.aor.sp, —right lateral aortic 
space. 

ll.mes.pro. a= right mesodermal (?) 

proliferation. 

Uud * ]’ —Rudiments a & [3. 

Sow.. — so matop leure. 

Somjnes. —somatic mesoderm. 

Sp. = splanehnopleure. 

Sp.mes. — splanchnic mesoderm. 
Tel. —Telencephalon. 


PI. I. fig. 1. Photograph of the Blastoderm, stained with Borax carmine ami 
mounted in balsam. 

PI. II, fig. 2. Transverse section of the primitive streak-like Rudiment j&. 

PI. 1. fig. 3. Semi-diagrammatic representation of the anterior (cephalic) region of 
embryonal formation a. 

Pis. II,, III. figs, 4 & 5. Transverse sections of the anterior (cephalic) region of 
embryonal formation a. 

E l. In the plane of the tel encephalon. 

E 2. Posterior to E 1 in the region of the anterior extension of the lore-gut, 

E 3. In the anterior region of the dieneephahm. 

E 4. Through the dieneeplialon, showing the left optic imagination, and the 
infundibular depression. 

IS 6. In the region of the mid-brain, 'showing the dorsal aortal and the 
heart-tubes, '■■■ 

Efi. Posterior to E 6. 

IS 7. In the region of the hind-brain. 

EB, Through the plane of the auditory vesicles and the anterior in test hull 
portal. (See also text-fig. 1, p. 87.) 

1*1, L fig. 7, A, Diagrammatic representation of a median longitudinal section of 
the anterior region of a normal chick embryo of 13 somites (after Lillie, 
“ The (thick,” tig. 07). For comparison with 1L 
B. Diagrammatic reconstruction of the median longitudinal section of the 
emhryoual formation a. For comparison with A, 
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10. Some Points in Insect Mechanics. 

By JEL R. A. Mallook, F.R.S., F.Z.S. 

[Received March 18,1919 : Read March 18,1919.] 

( Text-tig iu*es 1-8.) 

In hooks on Natural History and on the anatomy of animals 
the descriptions are chiefly concerned with generic or specific 
characters, and little attention is paid to the mechanical features 
of the various parts of the organisms. The mechanics of joints 
and muscles, however, are not without interest, although the 
similarities are so close over a wide range of orders that they do 
not—with few exceptions—form a sufficient basis for purposes of 
classification. 

Taking the whole range of animal life there is a broad dis¬ 
tinction, in the mechanical sense, between those types which have 
internal skeletons (?’. e ., vertebrates) and those where the skeleton 
is external (i. e., insects and arthropods). In both the chief use 
of the skeleton is to form a more or less rigid base for tire attach¬ 
ment of the muscles (especially the muscles of locomotion), but 
the form of the joints on which the muscles operate is very 
different in the two cases. 

Joints may be conveniently classified by their degrees of 
freedom, lire most general freedom which any two connected 
parts of a structure can have with reference to one another is 
that each can be both relatively displaced, and also turn about 
three axes at right angles to one another. With joints only the 
rotational freedom need be considered, and therefore the greatest 
number of degrees of freedom for a joint is three. Such joints 
are met with in the case of vertebrates, as, for example, at the 
shoulder, which allows the arm to be raised or lowered in a for¬ 
ward or sideways direction, and also to turn about its own axis 
relatively to the shoulder. The elbow-joint has two degrees of 
freedom, namely, so as to alter the angle between the fore-arm 
and the humerus, - and to turn the wrist about the mean axis 
of the radius and ulna. The last two joints of the fingers are 
examples of joints with one degree of freedom only. 

The jointed parts in vertebrates are kept in position by what 
may be compared to an elastic stocking composed of ligaments, 
and the working surfaces of the, bones are kept from actual 
contact by a thin cushion of cartilage. The elasticity of the 
connection makes the “degree of .constraint” (i <3., 'the limits 
which the motion, other than that appropriate to the degree of 
freedom, cannot exceed) rather lax, and for this reason the verte¬ 
brate-joint can bear accidental strains without the injury which a 
more rigid constraint would induce,. 

The animals whose • skeleton■■ is external are not so favourably 
circumstanced in this respect. None of their joints have more 
than two degrees of freedom, and in general only one. The 
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Mt'.iificlimonii of the jointed parts is made by a very short, flox-ibjo 
ligament which joins processes on m eh, am! may be compared 
with two tubes ooiineotod ms shown in lextdig. I, the tubes 
representing the skeleton of the part, Such a joint. 1ms only one 
degree of freedom, and the constraint is very close*. 

'Hie dose constraint imposed hy these connections makes the 
joints rather liable to damage from- accidental forces, and it 
seems probable that the limit to the size to which articulate 
animals can bo developed is in a great measure determined by the 
brittleness which mamssarily follows this typo of construction. 

Text-figure 1. 



Diaftrmn of typical Arthropod joint. 

When a moving body is suddenly stopped, ns when striking 
the ground after a fall, the. forces called into play are propor¬ 
tional to the mass of the body, and if the force is so applied as to 
tend to turn a limb, in any direction except that in which it is 
properly intended to move, the reaction at the joint, r., the 
force tending to break the ligament, will he, for similar structure, 

in the ratio of the mass to the square of the linear dimension- . - 

or, in otiier words, the dian.ee of breakage decreases directly with 
the size# 

The great dittbranco between .the sizo of the largest articulate 
ami largest vertebrate.rather bears out this view, 

Tim heaviest landf arthropod—-a.bootlo~inay weigh something 
over an ounce, and an elephant 4 or 5 tons. Hume of the aquatic 
articulates—crayfish, I believe— 1 ■ weigh 30 pounds, ami of the 
aquatic vertebra tea, whales approach 100 tons. 

Where more than one degree of freedom is required in the limb 
of an articulate, this object' is- generally attained hy placing two 
or more joints, of one degree of freedom in close succession, and: 
"in nearly all cases the legs are thus constructed, the joints of 
the co:xa% troehante, and femur bemg.-dosetogether with their 
axes mutually scifc 1 at.right- angles, 1 Text-fig. 2 shows diagram* 

# I am informed by Dr. Caiman that in the left-joints of Home crustaceans our 
of the connections sketched in text-lift. 1 is absent, so that in these eases the joint 
allows partial freedom of two deftreos, 
f Excluding Tsuut-Crnhs, ■ 
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matieally the typical arthropod leg. The leg is supposed to be 
extended into a. straight line, though in most cases the natural 
limitations of the motion of the joints would prevent such an 
extension being actually accomplished. In insects with folding 
wings two degrees of freedom are obtained in the same way by 
two closely approached joints at the base of the wing. 

The locomotive muscles of insects offer many points of 
mechanical interest. As far as the legs are concerned, the same 
forms of muscles and muscular attachments are found not only 
in insects but in all arthropods with well-developed joints, and 
this can he readily examined in the legs of the large crustaceans; 
but In insects which have a head, thorax, and abdomen, the 
chief locomotive muscles are all contained in the thorax, which 
may he compared with the engine-room of a ship, the head corre¬ 
sponding to the conning tower, and the abdomen to boiler-room, 
stokehold, and repair outfit. 

Text-figure 2. 



i s 

i x 

Diagram of typical Arthropod leg: 

(a) coxa, (h) trochanter, (t?) femur, (ft) tibia, (<*) tarsi. 


It. was said at the beginning of this note that the mechanical 
details of animals with external skeletons rarely offered characters 
adapted for the purposes of classification. 

Amongst insects, however,- the mechanism- of the wing-muscles 
does definitely separate one small order, viz.., the dragon-flies, 
from all the others. Dragon-flies or their allies are, I believe, . 
geologically .the oldest -form of insect known, and the action of 
their wing-muscles is the simplest. It is represented diagram^ 
matieally in text-fig. 3. . 

Each, of the group of muscles- which act on the wing is attached 
at its lower end to processes of the thorax, and is capped by a 
ehitmoos cone, rather like an. ©xtliigitisher,\tern.unatiiigdn:-ir-fine * 
ligament. These ligaments lead respectively to points-on either 
side of the wing-joint; thus tlie contraction of one set of muscles 
(represented by A in the figure)., raises' the wing, while the-other 
group, B, depresses it.; '• 

In 1 ail other Orders of • Eying insects the arrangements arc. much. 
Pko. 0; Zoom Boo*—1919, No. Till* • , 8 
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move complex. The muscles are never directly^aita.e]ie»l tr* Mm 
wings, hut t:.o various portions of the thorax, quite distant from 
the wing-joint, and deformation of the thorax: caused by their 
contraction acts indirectly on the wings, .'it would requiiv mure 
elaborate figures than earn he given hero to make this action 
dear, hut toxtdigs, 4 , f», and t> indicate roughly the sections (in 
the throe principal planes) of the• thorax and groups of muscles. 
Thu do (.ted lines in f> and 6 show the kind of deformation 
produced by the more or less horizontal and vortical groups. 

The question arises as to why has (ids coin plicated and indirect 
method prevailed. 

Text figure e. 



Diagrammatic half cross-section. 

Act ion of wing-muscles of Dragon-flics. 

If the problem wore set of designing a. mechanism for flapping 
wings the dragon-flies solution would certainly he the first to 
suggest itself; yet it evidently must have some disadvantages 
since it. has not been generally adopted. 

Amongst many other (mrious mechanical devices found in 
insects the folding of the wings is worth attention, ’The folding 
her© referred, to is not. the mere hltemium of the attitude of the 
wings ah rest and in flight;-; but an actual folding of the wing 
itself, after the manner of a fain. Hero, again, more elaborate 
figures than can be given in this place would bo required to show 
the complexity which is found in some of these folded wings, 

■ .The simplest is that used by some of the Hvnicmoptem, where 
a single longitudinal fold is formed from the base to near the tip, 
ThiSj.swhile- not altering the length of the wing in repose, 
diminishes its width. In the majority of flying brei les the length 
of the'wing in the folded position is reduced, "'This is effected by 
a joint on the leading edge of the wing from which the iiorvmv* 
on the folding part of the wing-membrane radiate. The wing so 
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IVxl.-fignre 4, 


f. 


Toxfc-iiguro f>. 




Text-figurw (>. 



Typical avmngbiiuint of flight-ttocIo& in otto Order* s—*' 

(i) half croj»s-w'«ti<>» of thorax; {$) longitudinal section of thorax 
{#) half .glaiHitotion ■ of.ttoftx. 
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folded can then be completely covered bv the elytra. The muscle 
operating the folding part is contained in an enlarged nemire at 
the base of the wing. 

Borne of the beetles with short, elytra and some of the Ortho - 
ptera (notably earwigs) have two such joints on the length «»f the 
wing so that the latter when folded is only one third as long as 
when extended. 

The folds in such wings are extremely complex and can be 
more or less represented by a. fan at the end of a handle, half the 
length of the fan itself. The wing-membrane must, be supposed 
to be continued from the fan proper to the base of handle, bach 
rib of the fan is jointed at its half length* but the axis of these 
joints is in the plane of the fan and at rigid, angles to the rib. 
Bee text-fig. <b 

Text-figure 7, 



Tt'xt-flg*. 7 & 8.-—T<» illustrate the tripla folding uf wing of threw he 
The letters mark identical pohitN in the «x.r«tided and folded rendition** 

In folding, the fan is first shut and the leading edge turned 
through nearly 180°, but before this motion■ is' completed the 
half-way joint comes into action so that the outer, edge of the 
membrane is now under'the joint of the fa ta Bee text-dig, 7 , 

( In the case of earwigs, at any rate, of the species found in 
England, it seems more than doubtful whether the wings am 
ever used. The thorax only contains traces of flight muscles, and 
I Tiave. not been able to distinguish any folding muscles in the 
wings theigselves, - 

.The ancestors'of the present.- species probably had working 
wings which' for some reason have now fallen mtoVlisusm 
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LL On some Equatorial and oilier Species and Genera of 
African lelmeumomnrn contained in the Collection 
of flic British Museum. By Claude Mouhey, EVILS,, 
IVZ.S., tfec., Framlingham, England. 

! Uwmtnl April 11, 1010: TLad Juno 17, 1019.'] 


Only a small part of the very numerous specimens now lying 
idle and neglected in our National Museum is here treated of 

-.-in fact, only species referable to the first.'(Ichneumontme) 

of the live known Subfamilies of Jelmemnom’dfo have been 
touched. upon, and of that Subfamily no more probably than a 
tithe. One of the interesting points of the present paper is the 
discovery in Equatorial Africa, of genera., though no new species 
known hitherto only from Asia; and this goes to strengthen a 
possible former connection of the two faunas, by way of the 
CInigos Archipelago and the Soychello Islands, suggested by mo 
(Trans, Linn. Soo, xv. 2, 1 i) 12, p, 170), But, although identical 
species are captured at Lyinlhurst and Simla, none of the African 
ones to the south of the Sahara-—except such stragglers as Ihmns 
livtManm —appear to he quite the same as upon the northern 
coasts of tins Mediterranean; indeed, a. few forms, e. £/*, the 
genera. Magwenga and Bkiapus, are exclusively Ethiopian, while 
the larger Xondides and C reptiles arc among the finest a,ml 
most beautiful in the world. All, or nearly all, the insects of 
the present paper are' contained in the material collected by 
8. A, .Neavo in 'East' Central Africa during recent years; 
wherever there is reference to other eHiomologists ‘ their names 
are inserted in full. 


Class* rmi) Oatalooue 
of Species and Oenera herein described* 


ICrtNKUMONlMl. 

Ten X K V M O N 1 N ,r. 
♦Foppfdes. 
Kcmovva Mori, 

1, vrmnmda ■ Tosfif, 

2. iutimsa Mart, 
a, pvjhdiibr, sp, u. 

L dmhduiia Mori, : 
5,. (jomijjfiipi Tonq. : 

It tmuiulen Mori, 
7r:tiftriiiif«ry «p. a» 

8, triaugulifc.r, • 

9, v&mbHis Mori,.. , 
to, piloHa t^an ; 

I1, stmtifro'iw, sp, a>," 
.12, .mhnoftfca' Moth, ■ 
Tiro : crr« 'Paa%. . 

.. i. g.OT«»:«i)*.wy 


TtiTA.mu.rmrH W'rm. 

1, anuuvi Jkrth . 

2 . ivig-rorya-iiouH To tty, 
8, rubdaiput, «p. n. 

Eiiv't'iiitojiirrA (Mm, 

1 , mfuHMkilis Hp. u. 
HtgripctlalK sjvn. 

hK 1 »TOMUTWtf'H 'Cam. 

L' rnfioepf Cam, ./ 

Cm h od;*t a. ms' FllrM, 

■' 1. blanditi Tonq. 

2-' 'testac<m 8a$L. 

8. ini<:n*«}ce{>hala, ip, in 
...,4.;. gmcflentm*, hr. n.. . 

■ THc.Hfo.jerr A JCrkish: ' 


Xa,nt muon* a. Cum.' 

1 . Ultra Cam. 

2. dcbtlifcor, sp. n, 

J. rotuiulat'cir, «p, it ., 

■4, t runentor, sp, n,: 
fn inunaiM Mori, 

(I,, rxplimatnr, uperi. 

7, ^THuilatm*, Kp. n> 

8, stmtar, ftp, n, 

9, binr(|>ilkitor, up, n. 

40. ■ eollimr, ajv'n. 

; It, cpthurnhtor, «p, n.: ; 
;T2. gomniator, 'in; ■ . ; 
18. ftracdatoi*, np *, n,..■:' ■. 

: 1. falmf'div spvfL 

CoRTMiticnnoo momt,■ g:* n, 
TV eamnfetv sp. n. 
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A<H.Ao,roi’PA rvow. 

1, johmmirt Vain. 

2, ghibrinotov, sp, u. 

,’k conipt ulus 7Wy. 

(MKtR'II MUCMON TfttWta. 

1, scopulifor, sp, ii, 

2. w>rm*l liter, sp. u, 
macniisfutis (Aw. 

L liiitnlensis Vam, 
b, snhlunWVr, sp. n, 

(l gvmhuter, «p, n, 

7, testaeeuM < Am, 

8. glolmUfer, sp, w. 
sulciler, sp. n. 

10. thyridii'ci-, sp, it. 

) 1. stria!iter, sp. n. 

IchneumonidoH. 

k A if15 N KMT A Cam, 

1. .siuiiVr, sp. n. 

2, duplicator, sp, u, 

J). Iriplicator, sp, n. 
t, tvuinguUfrr, sp, u, 

(monitor, sp. »,) 

M b i , a NO: u n k \' m o N Th t m s\ 

1. cnrimfcr, sp. n. 
ti, mckumpterus, sp. it, 
it, ghmooptmts, sp. n. 


IiKptoth lores ( Ww. 

1, alutncf'tur, sp, n, 
ti. panel sp. u. 
it. mcsniiolitVr, sp. it. 

Sr ksh u nktmon, 77i oms. 
\, oclmiccalor, sp. n. 

< Mi VTint nioo mon V/ioma. 

\ . leMueeeolut*, sp. n. 
it a rich n nr mon Thoutn, 

1. eonemnator, sp. n. 
ti. iiicubitor Lira, 
it. piauiiuitum,sp. n. 
k so\aHiatus H'i'nw. 
r>. foSsUicl 1 , sp. 11 . 

C*. mumlalus 7W/, 

John nr \io\ Linn. 

L nilirornafas ( W. 

(Mi is Ml as Anhui, 

I. glnucoptm ns Morf, 
ti. raticnmlator, sp. u, 

Jmbti/ptftfiui. 

Amiii.ytkuos HAmt. 

1. spiloptcrus, sp. u, 

2. auriconms, sp, «, 

3. fulvaciualat us Tosq, 
4* negator ins Fab, 

o, mucuHcHudis 
(». tcstiusmtor, sp. n. 


Sl'll.lflf NHT.MON T/tiniiS, 

\, tiiiiv mains sp, », 
ti. luiipuactoi’, sp, it, 
it. Irian^iilatur, sp. n, 

X KNO.mi'HA if \lW, 

1, t\>s.siIrons, sp. n, 
(kali, sp, u.) 

t'THNfOll.NKr MON Vh<>tun. 
1, castiiitopy,gas, sp. u. 

11 tft ;>i<n*rhin i, 

XI v ti w i: n ii 

k maenlipouuis, sp, n, 

Momoim’A (Wi«. 

1. (juadrilincula, sp. u 

t.Atifroifrtaniui, 

X i?o rv rvs FiirsK 

1. <»hscnrator, sp, u. 

Fittiitlahiui. 

Pi.atyi.ahcs IFVw«. 
k ntrimirOis, sp. n„ 
ti. moiliomfas, sp, u. 

M.' wiu Mart. 

■k vallatus Mart, 

PluciHfcnhii. 
Bknkcmos (\ tw , 

1. (Hmitiialas, sp, u. . 

2. poHtumis, sp, a. 


10 H..NE IIM ON ,U) ,E. 

irHXKUMONIN.K. 

J oiMM DKS. 

Kpuoppa* 

Morlev, Itovis, Ichnetun, iv. JO 15, p. Ilk 

Tosqoiut't in 1.H06 ilcwnll'H.-**! two species of t.ho FstbiuVinu courts 
Joppa from Africa ; ami those, upon oxn mi nation, !• fottiul to 
dilfer to such an extent from tlie more typical Ncotropimvl forms 
of that genus. that f .erected a, new one for them umler tin* 
above name, and in it added six' other kinds that appeared then 
to be oudoseribed., Otto or two of the (diameters at that time 
ascribed' to the/group must be deleted in order that. it may 
include other species, -which, while agreeing in, all the more 
salient features, differ, herein : the scutelbnin though sufficiently' 
convex, is not invarkhly'Hiihpymmidal nor always,deeply puiu: 
fate, and in one of the following new kinds the peculiarly 
glabrous and glittering mebinotal areola is replaced by one o'f 
the more common dull and rectangular form* As a whole, the 
genus is remarkable in its brilliant metallic coloration and the 
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rugosity of the suvfa.ee, often combined with, totally nigrescent 
■wings. One. specimen I have seen was la belled “ Macka-yella vufa. 
Type”; Sait, this appears to he a MS. name. The known species 
are as follows : 

Table o/’ Sjwe.fes. 


(1.0) 1. Anterior wiitje; more or loss broadly infumwto, 

(7) 2. Infnnmtion of wing* dense throughout; head red. 

((>) It Abdomen fusiform; hypopygimn not covering 

ttuvhrnl hast*. 

(f>) 4. Mosi.aiotum and si'uU'llum rol; liiml tarsi normal. 1, renaamda Toscx. 

(•id 5, AKsonotum red, Keutellmn Idtnslduck; tarsi 

merussuk* .. .„. 2, J)mm« Mori. 

(IV) t». Abdomen subrylmdrieul: hypopygium covering 

terobnd Inmo . .. X pj/t/id if er Murk 

(2) 7. lufmouthm of wings extending from, centre only ; 
head not rod. 

(<*) H, Facial orbits and stuns not pale; hind femora, 

bright red ..... 1*. dimidiate Mori. 

(8) 0. Faria! orbits stud mins pule; hind legs entirely 

hi ark .. .........- A. corrMtftt la Tosi j. 

(I) 10. Anterior wings hyaline or subhyaliuc throughout. 

(1.2) 11. Mesoiiotum mobilise blue; wings subhynlino.. 0. enaadt-a Mori. 

ill) .1.2, Alt Kouot nm etstirely rufeseent; wings hyaline, 

(22) 10. Antemue ati«l leg* mamly blaek ; mesoiml,um dark 


i*eti; sinus w hite. 

( 10 ) 11 , Inner orbits more or less broadly, and anterior 
rose*, while, 

(18) Kb Bum? of melnuntmu longitudinally striate on eit her 


side, * 

(17) 1.0, Sent (Hum non vex, shining, punetate; mwomotum 

simple ......... 7. mvikifer Mori, 

(Id) 17. Sou tell um pyramidal, dull, rugose; mesonotum 

hitubereulute...... H: triantfat}/#!•■ MorK 

(15) 18, Base of metmmtum not at all longitudinally 

striate,,, ___—.....,_... 0. vaHtthilia Mori. 

(It) lib Inner orbits and imferiov coxa? imumeulnks 
(21) 21), .Meta,not,id areola hitiduhmH; second segment not 

pale .......... Kb pikm Cam,' 

(20) 21, Metanotid areola dull; second segment apically 

white ....A,... 11. titricttdfmm 'Mori. 

(Kl)'22, Antennas legs,and meHotborax briek*red ; abdomen ■ 

unicotorouH .. A, ........ ... .. . 12 , ndadeata Mori, • 


I. VKItKCl'MoA Tosip 

This, the type of the g^mm, was described by Tosquinet (Mem, 
Hue. Wat. Belg, v, 1899, p, 101) from the (Jape; it appears to he 
not uncommon, ami l- -have already ■recorded it from •• Natal, 
Rhodesia, British East ' Africa, Uganda, and Nyasabind. Addi¬ 
tional material is from - Mhmje in Ny a sal and, at 2300 feet on 
September 5, 1913, and the valley of the Kola River, near 
E. Mount, Ohiperone, in Portuguese East Africa, at 1500 to 
2000 feet on 3rd April, 1913, . 
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2. fumosa Mori. 

This species usually has the prouotum and proplemw ml, 1ml, 
the latter is occasionally, like the pmstonmm, black hi no; its 
suuil white markings are not infrequently obsolete. It is appar¬ 
ently somewhat local in Uentiul Africa ; 1 have recently seen 
females taken at Mlanje in Nyasaland on fxth ami 25 th Septan i~ 
her and 7th November, 1013, hy Noave; amt at Salisbury in 
Maslnmaland in September 1013, as well as at 5000 feet there 

during Juno 1000, by Marshall..The var. apintdis certainly does 

not merit specific rank, for I have seen a. J of intermediate form 
between the typical one and this variety, which, while showing 
the apieally dear wings of the latter, hears no white markings 
at all, and, moreover, has the mesonol um and paid, of mesopleura* 
of the dull .ferruginous coloration found in fa\ triamjtil 
though the abdomen is of normal breadth and much broader 
than in that: species. It was taken at Mlanje in Nya,salami, 
between September and February, 11)14, by J. B, Davey. 

3. FYonuFEii, sp. n. 

A stout and somewhat large, bright blue spedos with the head, 
pnmotum, and propleurw real; centre of the long lingo!him 
broadly, second segmental plica and the amis from middle of the 
sixth segment, white; and the mandibles and remainder of 
flagellum black. Abdomen gravid with the second and third 
segments longer than broad, and the hypopygimn covering base 
of terebra* Length, 23 mm. .$ only.—-The reset nbianco of tins' 
species to E, fmwm is remarkable- in the structure a nd coloration 
of tlio head,-thorax, legs, and wings, of winch, the last are some¬ 
what more ample though equally inf innate; hut the sub 
cylindrical abdomen is utterly different in shape and anal 
structure. The second segment is distinctly ami the third 
slightly longer than broad, with the former deeply emurgimile 
in the centre of its apex and the latter more broadly on either 
side of its base; apex of second and whole of the following 
segments glabrous and strongly uitidulous, as also is the convex 
venter; hypopygium large, apieally simply rounded and covering 
base of the almost concealed tore lira. So extraordinary is this 
structure that a new germs would ho requisite for the present 
species wore it not* that both oxypygnus a,ml. amblypygous forum 

occur in the allied genus Pndlehiifm mm, .Tim type was captured 

at Entebbe in Uganda during August, UM 1, by (J. 0* flowdoy. 

7. CARIHTFER, Sp. XV. 

A dull ferruginous and coarsely sculptured species with the 
palpi, mandibular base, frontal orbits,, flagellar hand, anus from 
fifth segment, ventral plica amimoreor loss'of.'the anterior with, 
apex of the hind coxav hcnoafii, ami inner side of anterior femora, 
white; mandibular apex, flagellum, apex of prostmaium and base 
of inesosfcernum, and remainder of anus from base of fourth 
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segment, hi ini trochanters will) their tarsi and more or less of 
them fibim, black ; wings hyaline or slightly 'Ihiveseent, with 
stigma, black, Length, 12 14 mm. 9 only.—Known by its 
distinctive coloration, tlm hut slightly convex" and glabrous 
.soiitolimn which hoars a few scattered punctures, the simple 
mosonotum, by tlm longitudinal strmtion at metauotal base, ami 
especially by the shining longitudinal earina on contra of both 
mesonotum and second segment.—Probably not rare : Mian jo at 
21100 feet, on 12th June and 8th October, 1012, in Nyasaland; 
on the iS.K. slopes of Mount Kenya at (1-7000 feet, between 
2rd find 12th. February, 1011, in British East Africa,; at Western 
Ankole at 4500 to 5000 feet in mid-October, 1911 (A r eave), and 
an imlocalised specimen (ex coll. Cameron) from Uganda. 

8. TKIANOI ;liFEU, sp. 11 . 

A dull ferruginous and coarsely sculptured species with flagellar 
band and anus from fifth segment alone, white; mandibular apex, 
flagellum, whole sternum indefinitely, a diseal mark at base of 
fifth segment and nearly the whole legs, black; wings hyaline 

with stigma black. Length, 15.17 mm. tf ? .—Much narrower 

than N.famom ami constantly larger than E. car ini for, from the 
letter of whirl) it differs in little but its less profuse markings, 
snbpymmulai and closely rugose sou tell tun, and in having the 
mwsonotum slightly elevated tuberculiformly on either side of its 
apex, the centre of which is triangularly depressed. The typical 
c| has the facial orbits broadly but not the frontal, base of 
mandibles and of palpi, the' anterior coxro beneath and then* 
femora internally, stramineous; flagellum immaculate black.— 
All the specimens 1 have seen were captured by ,'Nonve at Mlanje 
in N vasal and, at about 2200 feet, during the first half'of June 
ami early in Suptfunboiy 1913, 

10. in nos A Cant. 

Ifmicaplmtvm piimm (km. Ann. 8, Afr. M'us. v. '1000, p. 160, 
9; Epijofym vitjricom-fat, Mori, Hev. Iclm* iv. 1915, p. 52, $ 9 * 

1. lmve exam i nod Cameron k type, from 1 ho district of King 
Williams Town, in. the (Jape Town Museum* , , 

11. STH fATiniONS, sj>, n. . 

A short mid somewhat stout species' with: the. scape, heady 
except the black mouth and ely peat apex, -pro- and mosathomx 
wifi) sen toll urn, crimson ;• mota.tliora.jc and basal segment bright 
blue, .remainder of abdomen violaceous with anus, apex of second 
segment both above .and. 'below, ami apex of the first below'Only, 
pate stramineous'; legs entirely and flagellum, except its. •eettfciHl 
stramineous band, black; xnetathorax coriaceous, with fine ca.rime 

and the areola not more shining.bohgth, IB'rmm $ only..- 

Himilar in ■■■size and • sculpture ; : t<> A* nigricovata Mori, (lievis. 
lehu, iv, 1915, p. 52), hut with the Irons, winch is utterly 
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glabrous in M. nrrceittola, stoutly trimsstriate throughout, tin* 
rugose seutellum lu it- simply convex, the metai total areola half as 
long again n,s broad, rectangular, Hat* ami not sinning, am! the 
senna! segment like the anus a pica 11 v white* Fmtebbc in I ganda 
during the first half of September, HM I, 


Tm Hits. 

Panzer, Krib Levis, ii. .1806, p, HO; Forster, Verb, pr, 
Ivheinl. .xxv; 1868, p. 188. 

The Troyan group of doppid genera. consists of Diaotoma^ 
CaMddpfma, Troynn, and A nlnwalm. I >;*.! hi, Torre's < kata log no of 
11)02 listed thirty -three species of the main genus, but seven 
of these belong to .1 turn towns and one (fcst* V i creek, fVoe. Ij.S, 
Nation, Mens. xlvi. Ibid, p, 'MVA) to ,Ujla**jappf( % a.nd a, ninth 
proved to he synonymous; but none of them have hitherto been 
known from Africa. J a iota aim, with its single pa hen retie and 
single Alaskan species, is equally unknown ; hut the widespread 
iJmotomtts Ittpklttltrr Fab. extends in Algeria from the north. 
(■•(Ufwlflpha a was represented by a couple of kinds, both described 
in I HIM), hut not since recorded. In 1814, Wesmael split off 
Automata.# from Troyan on account of its straight and not 
centrally angled clypeus, and ten years later lie erected data- 
ddpkun for the reception of Ichneumon arroyafor^ because its 
scuteihun- was siinply eonvek- and not pyramidal as in the more 
typical species. Several of (-amerons Indian Joppides also 
belong to the present group, hut there will at present he need to 
consider no more than one of them. 

*1. uuvrs, sp. n. 

An extremely large and stout, blue-black species, with the 
flagellum except apically and legs except basal ly, conspicuously 
pale* Head, thorax, ami apical attenuation of flagellum black; 
with the eeutra-lly elevated face and sometimes the torn pins 
hadimis; ciypcus apieally truncate, bthnnu strongly oxxerfcd. 
Mosonotum and scutollum very dull and dead black wit h the base 
of the former longitudinally impressed, the latter not strongly 
elevated and laterally carinate only to its centre; meUmotum 
rugose with areola triangular, cos tube strong though irregular, 
and a basal promt nonce on: either, side*. A bdomen black or blue* 
black and smooth with, basal segrnont dull, finely punctate, and 
centrally bicariimfc©; terehra stout ami hardly exsertetk Legs 
long and stout, bright testaceous with, coxrn. trochanters (front 
ones badious) ami otiyuhii. alone black; Wings large and. a in pie, 
strongly ami evenly Inmate, with, hi tie reflection; diseoid&t cell 
narrow and pahd lei-sided..; ner volet small; areolet higher than 
broad, elongate-triangular antt.conlftise(*ntabove. Length, 26 mm.; 
exp. al. 48 mm, $■ only,—Larger than (hUmldphm viyrm'yanrOH 
with dull mesonotum, no white flagellar band, Ac.; most closely 
allied to the ftouomn T. Mnmmruhm (Jressou* -Uowdoy found 
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the t.ype at Entebbe in Uganda mi 17 th June, 1913 ; and Neave 
took another female, with entirely black (probably owing to 
grease) abdomen, at, Mlanje in Nyasaland. on Htb February, 
1913, 

(tvr uwLfoirs. 

Wesiuael, .Bull, Acad, 8 c. Beig,, Annexe, lK 54 , p, 134 « 

Not more than bait’ a dozen species are yet described, but these 
are distributed over southern Europe to the Red Sea, the United 
States, Ueutral America, and the northern half of Africa, 

Tt(hh' of African S/weirs. 


I. Alar un*ul<*t innitatrooal t black, tihiw* and 

tarn ml ... ....... 1, aneoyi berth. 

(11 «. Alar arculci Irian^ular; bind itmom and tibia*, 

black or ml, 

(!•) II. Head quadrate and black; hind iVnnora and tibijn 

hi I vans ...... 2. nir/nxytftni'ua Tosq, 

on 1. Hoad transvarso and rod; hind femora and tibia* 

black ..... it rnhrmiput Mori, 


3. fUlBRlHAPl/T, ftp. n. 

A large, blue-hunk insect with the anus and centre of flagellum, 
white-marked, Head indefinitely rufeseent, small and constricted 
behind the prominent eyes ; fa.ee closely punctate, transverse and 
not higher titan tins' sparsely punctate and apically truncate 
elypeus; mandibles acicidntu punctate, with their margins 
smooth and teeth black; frons centrally suicide and somewhat 
eierated. Antenna* black and rather strongly inflated beyond 
the central white band which is broad, but incomplete below. 
Thorax black and closely punctate; mesonotum, especially 
laterally, smoother 'with elongate and subparallel notanli; meta- 
no tal canine entire, areola narrow and .obsolete!}' 1 diseretod from 
the basal area, apieaily elevated and emitting eostuhe from its 
centre; petiolar and deutipaml area.' obliquely substriate; 
spiracles elongate, apophyses .wanting, Bmdellum black, convex 
and smooth, with large and sparse’ .punctumtion • its lateral 
earimo vallate mid extending to near apex, Abdomen deplanate, 
elongate fusiform and blue with purpuraseaut reflection ; post- 
petiole shagmoned' and centrally ■ a mead ate, second and third 
segments very (I nely .pun date'"and dull with gastroeceli of former 
deeply impressed, though hardly as'' broad ■ as the striate and 
trnnsimpressed intervening ■.space y remainder nitidnlous with 
disc of seventh, and apex-of sixth. discally, llavous ;■ venter plicate 
throughout, with terehm'siigl)tly :: exserted:.arid ; spietda red, „ Legs 
slender and black -(femora- efc - fcibiffl. anticorum, articulis 3«A> 
tarsorum postieo.ru m desunt). Wings evenly nigrescent through¬ 
out, with brilliant blue iridescence; stigma, nervnres, and the 
punctate tegulie, black; areolet triangular, suheoaloscent above; 
basal nervure continuous through, 'median, nerveiH obsolete. 






124 


Mil. CLAUDE WORLEY ON AFRICAN 


Length, 2.1mm. 2 only. .Wry like Cttfatfolpht* iifyrwycmt'ns 

Tosq., though with the head not quadrate and entirely red. the 

anus white,, &<v.The type occurred to Delme-Iladclille at, Mso/i 

in Uganda during February 1903, 

Erythrojopua. 

Cameron, Ann. Nat. Hist. ix. 1902, p. I4(h 

Head with the Inbrmn exsertcd, and cdypeus apically truncate; 
ba.se of flagellum usually broadly rufeseont, its centre in 2 some¬ 
what strongly dilated. Base of lnetauobum deeply disc rated and 
vertically elevated ; areola small and tube real i form, not laterally 
carinate nor depressed; area', entire; petiolar area, basally 
carinate, narrow and a little ex pinnate throughout; apophyses 
wanting. Seutellum pyramidal and in <■$ discally acute; higher 
than mosonotum and laterally carinate at least ha,sally, with 
its basal declivity in <$ subvertical and the apical oblique. 
Abdomen elongate and usually narrow, about double length of 
thorax; postpetiole distinct; dhscal striie of second segment 
centrally elevated; venter with segments two to four plicate a,ml 
the apical obtuse, nearly as long as penultimate. .Legs elongate, 
with tarsi spimdosc; hind femora not extending to apex of third 
segment, Areolet broadly triangular, coalesce!it above; nervolet 
often distinct; recurrent nervuro centrally, and radius basally, 
sinuate; basal nervure subcontinuous through median.—The 
great majority of ' Peter Cameron’s genera, are unintelligible 
without reference to the types ; those of Eriftfivvjoppw arc in the 
British Museum, and his four Indian species seem to represent 
the opposite sexes of but two. The following insects are suili- 
eicntly homogeneous, though the abdomen is a good deal broader 
and more deplanato than in those formerly described. 

1. UliKirHIJAUH, sp. n. 

"Dull pale ferruginous, with the abdomen blue mid wings 
evenly nigrescent; bn.se of propleunr hlack inarked. Head pos¬ 
teriorly buccafe and nearly ns-broad as the often testaceous eyes; 
ocellar region cunumsuleato; frotis concave and radiatnly striate 
from serohes; face closely ami confluonUy'punctate, centrally and 
laterally elevated;; clypeus largo, distinctly and evenly puna- 
into, laterally elevated, with' its apextruncate and -stoutly mar* 

: gin ad*. An teiime subdilated beyond centre and apical lyetUvm unto; 
•fourteen basal flagellar joints bright testaceous and remainder 
black,', Thorax robust:aud'stoutly, shagreened ; uotmili shorhamd 
distinct, stornauli wanting; • speculum glabrous a.nd impressed, 
finely striate below 5 mefcathomx ev&nly coriaceous with complete 
area and strong carimn; petiolar area.very narrow, fanns-striate 
and extending nearly to base; spiracles linen,r, apophyses wantc 
ing. Seutollum strongly convex and almost pyramidal, discally. 
obtuse, sinning and pilose with a few. • sparse and line punctures. 
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Abdomen elongated usi form, doplanate, bright metallic blue, with 
petiole a. I one (though to a variable extent) rnfeseent ; post petiole 
broader than long, finely she,greened with deep apical and lateral 
punctures; second and third segments closely punctate, former 
not basally striate, its gnstroeudi large and transverse ; venter 
plicate throughout.; hvpopygium remote from the subexserted, 
black to re bra. Legs stout and somewhat short, brick-red with 
only the onyehes black; bind eo:x;e with stout scopulte. Wings 
ample and evenly nigrescent, with stigma black; area let trian¬ 
gular, eoulescei.it above; nervelet obsolete* Length, 20.22 nun. 

2 only,— Apparently common in Central East Africa; many 
taken at Mian jo during May, June, September, and December, 

1 9 1 3; in the it no Valley at 2000 feet in December 1913; ami 
to the S,W. of Lake Civil wa, during January 1914, in Nyasaland ; 
as well as at Masonga.lcni at 3000ft. in March 1911, in British 
East Africa, (AL/re); ami near Chirinda Forest in Gaza Land, 
during March 1907 (Marshall). 

2. N.KUUPEDAWS, Sp. n. 

Dull, pale ferruginous with the abdomen blue and wings 
evenly nigmseei.it; base of ntesopleiuw sometimes black-marked. 

Length, 19 21 man <$ $ .This species is certainly distinct 

from the last, yet the $ differs solely in having the hind legs 
(except usually their troeluintens and disc of coxju) and the inter¬ 
mediate tarsi, black; the flagellum• immaculate black and the 
scutellum pyramidal with its disc acute. The J agrees there¬ 
with, but the seutollar disc is subspinnkdy produced..Entebbe 

early in September 1911, and on W. shore of the 'Victoria 
Nyanm at Buddu at 3700feet in September 1911, in Uganda; 
and at Mianje, during the first 'half of June 1913, in .Nyasaland. 

LisrrorjiATNUs. 

Cameron, Ami. H, African Museum, v„ 190(5, p, 165. 

The deeply impressed basal motiuiotal sulcus places this genus 
ineontro.verti.bly in the Joppides. ' 

L lUiftCKPS (Jam* . 

This striking species. was • originally 'described from Capo 
Colony; but it has a wide range. I have recently examined, 
examples of both sexes. (Cameron knew only the §>, loc. dk* and 
I brought fox*ward the $ hi the Annals of tJie.'S-* A.fr, Mus. 1917) 
from Barberton in the Transvaal, where P. Kendall found it 
about 1890 (ex coll Distant).;.--from; Mianje-on 25th. .February, 
1913, in Nyasaland; from the Siroko River near the west foot 
of Mount Elgon at 3600 feet in mid-August, 1911 ; on the west 
shore of the Victoria Nyanza at 3700 feet near Buddu during the 
following September ; on the Semliki Plains near the south 



120 


M K, OLAUm MORLKY UN AFRICAN 


short* of Luke Albert ah 2200 Feel, at I he end of November, 10]. ] ; 
and between dinju. and Busin in some forest., east, of Busoga at 
about 0800 feel', at the end of Only 1011, in Uganda; as well sis 
on the. stud. hern slopes of Mount Elgon sit some 5500 foot early 
in the preceding «J une (.A5j«?v;), in .British East Africa, 

(JtKNOC'HA KKS, 

Forster, Verb. pr, iiheinh xxv. 1808, p. 101. 

The limits of this genus are, owing to the paucity of its origina l 
description, at present somewhat too elastic; hut there can, 1 
think, be little doubt that the two new species here brought for* 
ward are at least more closely allied therewith than any other. 
Five kinds belonging here were known to me in 11)15 ; the late 
V. S/.epligeti described another from East Africa (Bull. Mus. 
Paris, 1907, p. 157) ami four more in the Kilimanjaro Expedi¬ 
tion, which was published in 1910; 1 brought forwa.nl another 
from Houth Africa, in 1911> (Ann. 8. Afr. Mus. xv. p. 571), and 
Matsuinura has rcconled the genus from the Island of Had ml in 
(Journ. Coll. Sapporo, iv. 1911, p. 94), oft* the east Asian coast. 

1. BUANDITA ToS(|. 

W. Itaygarth has found this species at Durban in Natal. 

2. TESTAC’KA Sxepl. 

A common species in South Africa., recently captured by 'Bell 
Marley at Stella Bush and Howiek in' Natal, and P. Kendall met, 
with it at Ikirberton in the Transvaal (in coll. Distant); but. 
rarer farther north, for Neave could .find only a. single female, 
with ftavidous scutellum and apicaliy black hind femora, on the 

S,E. slopes of Mount Ken)a at (HUM).7000 feet during February 

1911, in British East Africa, 

8. M::u'tu(K,.!KPtiA.LA, sp. n. 

A clear testaceous insect, with the face and vertical orbits 
indefinitely stramineous; flagellum and hind tibia* black with the 
8th to 22nd, joints of the former, and base of the latter along 
with, their whole, tarsi, white. Anterior tarsi nigrescent. Scu¬ 
ta,Hum dull, apical Iv a Iitike constricted,• laterally carinate as far 
.as apex; apophyses small, but distinct; gnstroemfi large and not 
white. ‘Wings f lavesmit-hy a!in e with areolet as broad m high, 
and not coaleseent above; stigina ferruginous. Length, 15 turn, 
5 only.—'Very like FA tmtmm but with the head smaller, abdo¬ 
men stouter and immaculate; antenme longer and very broadly 
white-banded, stigma darker and the hind legs quite differently 
coloured, with only the onyehii black. [06a. In this unique 1 
ha ve taken the left hind larsms m, normal; curiously, the right 
one has the apical two-thirds of its basal joint nigrescent. | lias 
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typical female was taken in Uganda,, Southern Toro, .Fort, Portal 
Bond, at some 4000 feet, towards the end of October 1911. 


4, (JHAeiiacNTOR, s|>. n. 

A. slender, testaceous species with the head, antenna:*, and anus 

ill! white.marked black; hind tarsi nigrescent throughout, Head 

transverse-mad and posteriorly nearly as broad as the not very 
prominent eyes; llavous with the occiput, vertex, and irons black; 
frontal orbits to vertex eitrinous; occiput abruptly declivous be¬ 
hind eyes and, like the centrally carinate irons, closely punctate; 
face ami elypeus Hat, closely and eon fluently punctate, not dis¬ 
ere tod and the hitter centrally depressed before its apical margin ; 
labvmu exserted, mandibles very slender with the teeth piceous. 
An ten me filiform and serrate, black with scape and underside of 
basal half rnfeseont; flagellar joints 16-23 white; apices desunt. 
Thorax cylindrical and substrami neons with no notauli,apophyses 
nor area?; areola represented by two slight longitudinal carman 
Seutdhnu dull, hut. slightly convex, carinate to apex. Abdomen 
sublinear, much longer than head and thorax; basal segment 
linear with the obsoletely punctate-acieu lato post petiole hardly 
broader; gustroemli very small; anus black from near base of the 
fifth segment with the seventh, apex of sixth and the stout 
valvuhr, white. Legs slender and somewhat, elongate. Wings 
narrow, ila vesermt- by nline; stigma lutemis; areola pentagonal, 
broad above; radia l cell elongate and narrow. Length, 14 15 mm. 
c? only.—The out line of the. abdomen is curiously like that of 

Mmtkptm males,.Found at Mowiek in Natal about 1904, by 

J, P. Oregon. 

IscnNojorrA. 

Kreiehbaumer, Entoirn Nadir. xxiv. 1898, p. 82, 

This distinct genus needs move revision than 1 am at present 
able to efleet. It was erected for the reception of a species of 
Joppid with elongate metnploural sphudes, occurring in both 
India, and Senegal; and 1 have shown that Chinese, Bornean, 
anil Australian examples 'are not structurally distinct (Bevis. 
I dim iv. 1915, p, 97), Dr. A, -Roman finds that Jrnfmm melam* 
pfpjtm Holmgren and its variety belong here (Entoirn Tidskr. 
xxxL 1910, p. 172) v ; and it- seems nearly certain that the two 
kinds described under focJmm by Tosqmnetin 1896 must also he 
included, on account of their 'elongate .thorn,die spiracles*—thus 
Africa will, be left .with but a single (I, trochan - 

teratus Burgst, Tijds, v, Entoni. lv. 1912, p. 267; Tunisian 
Hyim 1918/ p* 15, : Has^pligeti brought forward, two, new 

speeierof' in 1914), and two more 

from Java (Leiden Mu&v Notes* xxix. p. 235) in 1908,: also, I 
have added a couple (Ann. 8. Afr. Mus. 1916 17), giving the 
total of nine known kinds,'of -which- seven are African. Some 
synonymy may be oxpeded. . 
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- mu, cm a unu mo hi,my on afihoan 


1. .LUTKATOU Filii, 

i<*hnmm<tn hUrntar Fa brains Fait, SvsB Supph 1798, j*. 222; 
JiwlmyHti rttfns (Bmernin dourn. Sir, Ur. H, A.siul io Soc. x\ vii, 
1902, )k 5’b ‘ 

1.u Africa this sperms is almudy mwdwt from Shwra he«mm 
Congo, Uganda, NyuKalaud, British Host Africa, (lerman (olitu !) 
East Africa, Rhodesia, and ZultdamL Additional material is 
from Kayens in Capo Colony during October HUB (L, JYrih 
guoy) ; tin* rust slopes of tin* A herdaro Mountains at 7<MHI to 
8500 foot in British Mast Africa at. the end of February BUI ; 
mid a. male (with the vertex. bhtek and external radius remark - 
ably straight) from Western Busoga, between Kakindu and the 
SJd shore of .Bake Kiogu at 0500 feet on 22nd of ihe following 
August, in Uganda. 

Neavo also took a con file of males, which I shall here* merely 
term vau, tmkolor, ‘now, though they are pretty certainly of 
specific 'rank, for thoir coloration is testaeeous with nothing but, 
flagellum (excepting the normal white hand) and mandibular 
teeth black; further, the abdomen is a little rounded laterally, a 
good deal less parallel-sided than the typical form, the external 
radius is nearly straight ami the areolet much narrower, nearly 

eoaleseent above* Those occurred near Kivmjmla on the Ram \m la,. 

tlinja Hoad, winch is partly forest;, during July 11)13; and in rhe 
Burru Forest, Toro, at- the end of October it) 11, both at 4000 
feet, in Uganda. With them, Neavo- sent home -a single female, 
which may or may not belong here, for (though the radius is 
sinuate and abdomen linear) only the mandibular, teeth, part of 
flagellum, and the anus from base of fifth segment, are blank. 
Tins was found on the SJth slopes of Mount Kenya early in 
February 1911, at fully 0000 feet, in British East Africa* 


X A XT! KUO ri* A. 

Ztmikojoppa Cameron, Ann, Nat. I l ist. vii. 1901, p, 378. 

This genus of testaceous insects was erected for the reception 
of a single Khasian species, and its author added five more to 
the same Magazine during 1903 and 1907, all from eastern 
India, In 1905 Cameron erected another name for a, Booth 
African species (ANiso.i-o.rrA, Ann. 8. A.fr. Mu#, v. p, 108), which 
.differs so little that I ventured to »sy mmy ininethem, when bringing 
forward a new kirn! (Ak tmrmh Morloy, lib, ait* xv, p* 358) in 
1916 from Cape Colony. ,1 now find the genus to be well repro 
'seated in Central Africa by mini emus specimens and a dozen 
somewhat .closely .allied.species, which may-be 'recognised, by: - 
Head somewhat small, not.. broader 'than thorax and never 
bnccate; .posteriorly narrower than 'the internally entire, eyes; 
ocelli always, but their intervening space'rarely, black:; eiypeus 
neither short nor disc reted from the depianato face, apical ly sub 
truncate; cheeks elongate. Antenna* nearly always white banded 
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in boi.li sows, long and slender, of d setaceous and distinctly 
serrate, of y but slightly diliited centrally and apieally acuminate. 
Xotauli wanting, mesoitulmn always .shagrecnod and’dull; rneta- 
not-mil also usually sliagreened, smxe wanting with areola at most 
indicated ; costuhe and spinwular carina, always wanting. Hen- 
tell tun convex, rarely pyramidal, always laterally and usually 
also a pica fly carinate. Abdomen elongate and in both sexes 
subeyiindrical, dull and always immaculate testaceous, with 
hypopvgium remote Irom terehraf base. Ijegs slender and longer 
than in tin* Asiatic species, testaceous with the hind ones rarely 
black- and whiteunarke<l; tarsal claws simple, ’Wings ample 
and always ila.vescent, with stigma, testaceous.--- >Su peril chilly this 
genus is similar, especially in the shape of the capital vertex, to 
testaceous species of Jlopl is Menus, from which the shngreened 
exoskeleton, lack of conspicuous apophyses, paucity of metanotal 
can me, and very much duller body sufficiently separate it, though 
the scute!lar structure is alike. 


Table of African Specks. 


(82) I. Plagellum white-handed in bot h sexes; metanotal 
ureolu obsolete or wanting. 

(21,1 2. Head not, abruptly declivous posteriorly, temples 

distinct; tarsi not white. 

(10) ft Apex of seutelhuri depressed and not at all cari¬ 
nate. 

(6)' 4 Areola nearly circular; hind tarsi ami tibite holh 


black ....... 1, UUea'Qmv. 

(4) 5, Areola rectangular or wanting; at most hind tarsi 
infuncate towards npiees. 

( 7 ) 0. Smaller ; stramineous ; sen tell mo finely carinate 

laterally ......... 2 . Militor Mori. 

(6) • 7. Larger ; iiMhieeous; seutellum strongly eurinatts 
laterally. . 

(it) 8. Sentellum apieally rounded ; post petiole abruptly 
v ■ ■ ex pinnate....... 51 rotunda top Mori. 

(8) it Scutell nm apieally trunente; postpetlole gradually 

explanato,_.. 4. trwmitor MorL - 


(A) 10* Apex of BCtttaUum elevated and carinate through* 
out* 

(20) 14 Pace regularly punctate;' Ncutalhun not longer than 
hasally broad; hind tarsi mainly testaceous. 

(19) 12* Mggonotum tipimlly wimple ; postpetiole not,.stout,. 

(14) 13, Pace distinctly pimetatm metunotum dull and 

not striata; its transearhm, wanting.. .6, imemw MpvL 

(13) 14, ■ Paces aWIdtaly punctate; metauotum striate and ■. 

■ , ' not dull, its tmitKcarina distinct, ■ ■ 

(18), 15. Frontal orbit* not pale; metootal trans-striatiou 
1 weak. 


(17) 10. Postpefeblcj subcirculav and abruptly explanate ... 4 mplamtor Mori, 
(10) 17, 'Fost^fcioleslander'and gmdgtiUy 'axplaiiatp. ...... -7,' gratiilator. Mod. 

(15) 18, Frontal orbits stramii:seou«f metimotum strongly 

: nfcmte-**.»«,»»..........'8, Btriatnr Mod,' 

(18) 19. Mowmotum apieally bilubereulate; pod.peth.le 

stout, ...... 9, hipapillator MorL 

Paco, Zool, Soc,—- 1 9 










M 1 U CT,AUJ>R MORLKY OX AFRICAN' 


no 


(1!) ‘20. FiUMMm^iilnrl.v pum-tulu ; sauU'llum Mntwr t han 

bassall.v brosui ; Iliad tarsi ontin'ly Murk .... . . 1 . 0 , tvi/h'/Vr Mori, 

(‘21 21, Head nlirujitly ♦tHivon* htdiiud vy*^, (fmpktH 

oh-t»!t le ; hind tiU’si w hilr kmd.'d.. JI, f»fhunntft>y Mori, 

(t) 22, Flagellum not wlnU'-humt.l ; im*tain*t;»l uivolu 

\V4»|| *l< lilU'd. 

(24) 2JI Alidimntmn laterally Mack; uivoln dull ; Ir^s all 

tnstarumis ..... ...... . 12. {j/nmnittor Murk 

{2dI 21. Muiatmfiim iimaarulalu; areola j-hiiiiny ; hind 

tarsi Mack .... ..... 10, (tpvofttfiir Marl, 


1 , h'FTKA Cam. 

Only known from the south of tin* Omltmmt, in the < ‘npo and 
Natal; and apparently not extending far north, si nee I have seen 
none of the present, genus with entirely blank hind tibia* from 
Rhodesia, &c. Ojuneroifs generic diagnosis is drawn entirely 
from the ?, as 1 have pointed out (Ann. 8, Afr. Mus, wii. I it if, 
p. 105). I possess the species from Xululand. 

2, !>kbi ivriuu, sp. n, 

A small, pale, debilitant form, differing from the .remainder of 
the genus in its paler cot oration, projiortioimtoly shorter imtemur 
of but 8 nun., the peculiarly small head with blank ocellar region, 
the shorter legs and, especially, in the weak lateral scute!inr 
cavina\ which do not. extend to the apex. Length, 10 mm. 
d only,—The unique, type was captured at Ho wick in Natal by 
J. P, (Jregoe,and presented to the British Museum in 1.004* 

3, ROTTJNDATOU, Sp* 11. 

This is the .first of a series of extremely closely allied species, 
which I find to differ inter m in nothing hut the facial puncture ■ 
tion, inesonotal colour and apical contour, mesonolal ami sciitellar 
and postpetiolar structure, as well as occasionally the colour of 
the, hind iegs,*—The present insect has the face obsolete!y punc¬ 
tate; mesonotum tipi cully simple, with its sides rarely infuscafe; 
metanotum dull find not striate, its tmnscanna wanting. an<! 
areola bot.li rectangular and obsolete; sen tell uiu longer than 
bu,sally broad with its apex depressed, rounded,and not carinate; 
postpetiole laterally curved- ami abruptly ex pinnate hnsnfly ; h»g« 
testaceous, with the hind tarsi snfuscale towards their "ibices, 
Length, 12-15 mm. d ¥ .—It is recognised by thesmitellar ami 
postpetiolar structure, and by having the radiahicrvuro distinctly 
more refkxed than that of its* congeners, -Quite the commonest 
species of the genus in British East-Africa, .where H. A, Ncave 
found nudes between 7000 and 8500 feet on the east slopes of 
the Aberdare Mountains.-towards, the end ;.of February HR] ; 
at 5000 to- 6000 feet on the south slopes of Mount Elgon* 
in the middle of June; and 500 feet higher among some 
forest on the .Nandi Plateau at the end of the preceding Mnv, 
But the majority are from Uganda, where <UA Uowdey took It 
lathe Mahira Forest at (Jhagwe in the middle of duly HUf; 
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Nea/ve in the Burro Forest, at. Toro, on Mount Kokanjero to the 
S. W. of .Eliots, at. Mbarara in southern Toro, the Bugoma, .Forest 
at Fnyoro, and in northern Utiddu at altitudes ranging from 
3500 to 4500 feet during July anil October. 

4. TltUNOATOH, Sp. l\. 

Fare obsoleioly punctate; mesonofum a)orally simple; meta- 
notum dull and not striate, with both areola and tmnsearina 
wanting; suit to Mum not longer than Inisally broad, apieally de¬ 
pressed and there abruptly truncate though not carinate; 
postpetiole slender and gradually dilated ; legs testaceous, with 
hind tarsi infuscate towards their apices. Length, 12-14 mm. 

<S ? * The only species with apex of seutellum truncate.*.I have 

seem hut a, single pair, of which the male is from the Mabira 
Forest by Ohngwe in July, and the female from Mbamra in 
southern Toro during October, both at about 3800 feet in 
Uganda, 

f>. INK KM,is Mori. 

Face evenly punctate ; mesonotum apieally simple; inefcanotum 
dull and not striate, areola rectangular and obsolete, tmnsearina 
wanting; seutellum not, longer than basally broad, apieally 
elevated and carinate throughout; postpetiole .slender and 
gradually dilated ; logs testaceous, hind tarsi infuscate towards 

their apices. Length, 12.14 mm. S ?..This is the first of a 

homogeneous group of species with the seutellum itself, somewhat 
flat, though the stout Carina, which entirely surrounds its apex, 
is distinctly elevated and conspicuous ; from its allies, the rectan¬ 
gular and dull areola will distinguish it. - It was first described 
by me in the female sex from Cape Colony, whence it appears to 
extend as fa r as Uganda and British East A f rica, in both of which 
its range is e<>extensive with that of X* rotmidaior ; I have seen 
ten examples from the Mabira Forest, the Budongo Forest, near 
Unyoro, Entebbe, Mala in the Mammas District at 4500 feet., 
and from the 8,E, slopes of Mount Kenya between 0000 and 7000 
feet during March, June, July, February, and December, 1911 
to 1914, 

(k "Jix rnANATOK, ftp. n. 

Face obsoletely punctate; mesonotum apieally simple ; meta- 
nofcum shining and trams-striate, with. both, areola atixltranscarina 
wanting; seutellum not longer '-than basally broad, its' apex 
elevated and carinate throughout; ■ postpetiole subcircular and 
abruptly explanate basally; legs- testaceous, with hind tarsi 
infuscate towards their apices. Length, 14 mm. 6 only,.—.Dis¬ 

tinct in the finely trans-striate meianofcum which it shares with 
the next species, and unique in the abrupt dilation of the post- 
petiole.* 1 have only semi the typo of this species, which was 
captured in the Gold Coast by \V. P, Lowe and presented to the 
British Museum in 191L ■ ' 


9 * 
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7, raiAuiUATOH, sp. n. 

Face obsolef (‘Iv jHiitt’lale ; incsom»iuni apically simple ; meta 
notum striate soul not. dull, wit h arenin, wanting and transearina 
distinct though {‘mo; seutotlmn m»t longer than bnsidly broad, 
apically elevated and carinate t.lo'<*?uj:huii{ ; post potioh* slender 
in n1 very gradually ox plana to low an Is its apes ; leys testaceous, 
hind tarsi, infnscnte towards their apices. l.o»ny-i h, 'i 2 \i rum, 
c { f * DiHors from the last spueius solely in tin* presence of tin* 
apical motanotnl irauseuriun. and the very slender post.petiole.- 
A com moil species, of whirl j 1 have* seen a dozen examples from 
the Dnrro Forest, Mahira Forest, and Buddu on I he west shot*** 
of the Victoria, Kyan/a. at 3300 to 4300 feet during duly, Hep- 
torn hep, stud October, in L gam In ; and from a few miles east of 
Mumjasint.hu Mammas District, of British East, Africa at the 
hither altitude in the middle of dune 101 1. 

H. htjuawh, sp. in 

Very closely allied to the next species and di fibrin# from if. 
only in its simple mesonotai apex, its ibevidou.s frontal orbits, 
basally rufescei it flagellar disc ami somewhat shorter wings ; from 
this and the whole remainder of the genus it differs in having 
the head fully as broad as the thorax and the uietanotuni st rongly 
ti*ans-striate from its apical t ran.scar inn to base. .Length, 15 mm. 
9 only. The type, which alone I Imve seen, was captured on 
17th February, 1911, by W. A. Lam born, in Lagos, 

9, Bri’ACIW.ATOE, sp. n. 

Face evenly punctate ; mesonoivum apically elevated on either 
side into an"'obtuse tubercle; • metanotiiim shining and trams- 
striatep areola rectangular and obsolete, trmtscarina distinct ; 
scutellum not longer than hasnlly broad, apical iy elevated am! 
carinate throughout; postpetiole stout and gradually diluted ; 
legs testaceous, with hind tarsi nigrescent. Length, 13 17 mm. 
cS only. Instantly known in this genus by f ho apjcallv bitnber 
dilate mosonotum ; the large size, dark hind tarsi, ami bderulh 
somewhat rounded abdomen are also distinctive,- The largest 
species of the genus arid apparently rare in Uganda, wlo-nee ! 

• have examined four examples, Liken, by (A i\ Umvdey, alt at 
Clrngwe in the Mahira. Forest between the I 7tie 20th duly, Htl 1, 
and on 3rd July, 19.13, 

10, ooi^iFKtt, sp. nov. 

Face irregularly punctate; mesonotma apically simple; meta* 
notum dull and not striate, areola rectangular and obsolete, 
trun, searma wanting; ■■seutellmu distinctly a little longer than 
basally broad, apically elevated-.and" carinate throughout ; post" 
petiole slender and gradually <lilate<l towards a pex; legs testaceous, 
with hind tarsi entirely nigrescent. Length, 13 mnu A y ,, A 
very distinct species, differing from all t he above in its inegtditrfy 
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•pumi 1 va.ti 0 face, suI>vortical first recurrent norvure, and in having 
the head behind the eyes constricted in a straight line, which 
renders the eyes peculiarly prominent, • ••Apparently rare and 
confined to Uganda, whence .1 have seen both sexes taken in the 
M.abira Forest at 3300 io 3800 feet during July, and the Bmlongo 
Forest at 3400 foot during mid-December 1011, by 8, A. Neave; 
and about Entebbe during the middle of March 1914, by 0. 0. 
Gowdoy, 

11. norm i{ xato a, sp. n, 

x\ testaceous species, with both antenna* and land legs white- 
handed black. ,1 nstautly recognised from -the remainder of the 
genus by the pure white third and fourth (and in $ fifth) joints 
of the hind tarsi, whid \ are peculiarly slender; the whole thoracic 
sculpture, including that of the sen tell mu, is as in X. inernm, 
but the abdomen is more fusiform and less elongate with its disc, 
especially apically, more finely punctate and almost intidulous; 
the capital structure approaches that of X, collifer , though the 
temples here are very much, shorter and the occiput falls away 
immediately behind the black ocellar region. Length, 12 tmu. 

S 5 .The distribution seems distinct from that of the fore- 

going species, for those I have examined are from 4500 to 5000 
feet at Western An kola in mid-October 1911; and the Siroko 
River, near the west foot of Mount Elgon at 3(>00 feet, during 
the preceding August; in Uganda. 

12. OEM 1 NATO It, sp, n, 

This and the fallowing species are so different : from all tire 
above in their deeper ferruginous coloration, black antenna!, 
shorter and stouter legs, in the rather broader temples, much 
longer upper mandibular tooth and more robust outline, that 
they.will probably not be found; congeneric, X, y<tinitiator is 
easily recognised by the longitudinal black mark occupying the 
couibumt external and dontiparal ihetanotal 'arcre; it is similar to 
the next species but the ••.logs are testaceous throughout, the 
metanotnl transcarina is strong with welLddbicd, subcircular and 
dull areola, ami no trace of cosimhe. Length, 12 13 mm. 
only/- .-Two nudes were captured .on the ‘N.W. and at Buddu on. 
the W. shores of the Victoria' ,‘N.ymim. at about 3700 feet - by 
Neave, in the middle of. September IU1L 

13. AREOUATOlt, Sp. n. . 

A ferruginous species ' with the/ legs .'.'neither elongate -nor 
slender, upper mandibular tooth long and .transcarina the 
im \ naeulate:mebailotu j n weak y■ .fiagelInm -entirely black,.setigerohs- 
and somewhat stout, Differing from the last species' in the 
possession of a well-defined elongate and shining areola with 
some trace of eostuke ; and from the remainder"of. the ‘ germs in 
having the extreme base (only)-of "the hind tibke, along with the 
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whole of Iheir farm, dead 1 thick. Length, III id inti), <( md\\ 
Taken willi .V. her/a/s and .V. ro/e 'whtfur in the M.ahira and 
Budougo IA» rests of Uganda at rather more than dot*0 feet 
♦ luring July and I Wemher. 

H or m s:\m\ms, 

<bmvenhorsL leim. Europ. it. 1829, p, 409; Wesmaeh 
Nouv. Mem. Am Brux, 1.84-1, \k Eh 

Hoiul slender, not* tunuMnus, somewhat narrowed behind the 
eyes ami towards the mouth; dy perns larger apically truncate; 
la,brum usually very shortly exsort ed. Anteume slemler, seta¬ 
ceous ; of (H sulxserrate, of J a little dilat■omxplmwte, beyond 
their centre. Thorax subeylindrieah dtseally gihbnhms * inesn- 
not urn somewhat convex, with distinct notanli; metathorax with 
basal sulcus profound, and the apophyses acute; spiracles linear 
or elongate-oval, fteuteilum strongly elevated, abruptly declivous 
apically. A hdomoit subfusifurm ; hyjwipygimu not covering base 
of the distinctly a’little ex,sorted torebrrn Logs somewhat slemler, 
"Wings normal; nreolet pentagonal. 

The bideutate metailmrax, ex scried terehra, &r.» lend members 
of this genus decided Oryptid facies; but the males tu : »ar only the 
faintest traces, and the females none at'all, of sfernn.nl k To, 
Plaiylftih'Uh it also bears a superficial resemblance 'but. may tie 
distinguished therefrom, besides the major points above indicated', 
by the straight and slender, hind "tibia* and by the pentagoiud, 
nroolet. dins genus has been placed by all fomier anthers among 
the Oxy pygini, and so recently ■ as M arch .11) 14 I I'm* Pfan k ucI \ 
told me (in lit.): u It is my mind that /foplimint.m belongs to 
the Ichneumonides "but the.conformation of the metathorax 
and stmtelhun, as also tho flagellar structure, ally it with the 
Trogohhn of Burster, ami • it was there, treated of in my 
‘ Ichncmmouologiu Britannica’ in .1 9()d; among the Oxypygini 
it were certainly aberrant. Perhaps Jmtffhujo/t/Hi Uamerou 
(Entom, xxxv, 11)02, p, 100) will .prove synonymous, In which 
case thirteen Asiatic species will lie added ; but the, majority of 
these have the head a great ileal larger and more baccate than 
any lloplimnmm of my acquaintance •though that its author was 
ignorant of the present genus is proved by his inclusion (herein 
of his //. mifloidcm (Bpulia. Zeykniea, iii.'.PJOn, p, .100) t which is 
a Enpalmum and the main of his Mehimhmammi hmdknm 
(loo. cit. p. 99), 

Africa may lie considered tho home of JfaptiswrniM, since more 
kinds are known thence than from the remainder of the globe; 
these include Ichmmmi clmdatm- Hmith (Trims. Entom, Bom 
London, 1874, p, 1191, n. 12), as 1 am-aide to state from an 
examination of the dapanc.se 9 type, Krierhbaumer described 
two species from East Africa in 1894; Tosquinet knew eleven 
in 1896; Pic found another in 1897; while! H&epligett brought 
forward no fewer than nineteen additional ones in 19El from 
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Kilimanjaro, sumo of which may belong to IfoplojopjM, as was 
indicated by .1 )r. Homan ( Fm tom. Tidskr. xxxi. p. 169) in 1010, 

L Kl'LVATOIi, sp. n. 

Pale testaceous with only part of flagellum, apices of mandibles 
and of hind onyelms, blade. Head obliquely constricted and 
narrow behind tlm very prominent eyes, whence the occiput falls 
abruptly a,way ; fro ns obsolete!}* punctate, tramvsiibsU'iate before 
the ocelli and cunt,rally suleate; face and elypeus nearly strami¬ 
neous, flat and absolutely punctate, with apex of latter truncate 
and only laterally margined ; lahrum exserted and cheeks long. 
Flagellum slender and filiform, black with a central white band, 
its base rufescent and apex attenuate; of g subsermfce, of <j> dis¬ 
tinctly a little dilated, -beyond centre. Thorax cylindrical; 
mesonotum dull and shagmmed, with slight uotauli; metanotmu 
shining and evenly punctate with complete, but fine, area*; 
areola snbreetangula/r, half as long again as broad, extending 
near!}* to base, and emitting conspicuous eostuke from its basal 
third ; spiraeular area f ra-ns-striate; apophyses large, vertical 
and acuminate. Seutellnm much higher titan metathorax, its 
disc closely punctate and not strongly elevated, but both laterally 
a/nd apicalIv stoutly valla,to, Abdomen dull; Imsal segment very 
slender with the shirting and laterally punctate postpetiole very 
little explannfc ; gastromdi wauling, thyridii obsolete and their 
intervening space not striate; von ter plicate throughout; anus 
qf J acute, with the rufescent terebra. distinctly a, little exserted. 
Ijegs long and slender ; ealeurta elongate* coxa’s not seopulate. 
Wings (lave,sect it hyaline; stigma and subcosta testaceous, ner- 
vures darker ; areolet pentagonal, subcoalescent above; nervelet 
wanting; basal nervurc continuous through median, Length, 
11 Id mm. d $ .— Himilar to 1L fulgens Tosq., but with the 
metanotal area* distinct and seutellnm carinate throughout its 
apex. I have seen half a dozen examples of both sexes from the 
Toro Forest, S. E. of Buddy. at 5800 feet, towards the end of 
September; from Fort Portal Road, Mlmrara, Southern Toro, at 
about 4000 feet, late in October; from the I )nmi Forest, Toro, 
at 4000 4500 feet, a few days later, in Uganda.; and from llala 
in .the Mammas 'District, 14 miles east of Mu m mb at 4500 feet, 
during the.middle of June,,in British East Africa. 

2. C'lbdbuj’s Tosq* ■ 

No one has referred to tins'■species since'the ■'<? .was brought 
forwa.nl (Mem. Hoc* Entom. Belg. v. 1800, p. 52, n. 5) from 
Dinko, Scioa, in Abyssinia,■ : where '.Eagazzi captured it in 1887, 
The ? ia a^vary'didl*^^ the meta- 

thora.x. entirely, mesopleurao except above, hind tarsi, prosternum 
partly, and apical half of flagellum, black; the frontal orbits 
triangularly, flagellar band, pronofcal margin, ami anus white. 
It is at once recognised by the distinctly and evenly punctate 
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fro ns; by the shining ami very sparsely punctate seufcollum, of 
which the lateral curime extend nearly to the apex ; the rug ulnae 
and white-pilose mctanotum with elongate and subhe\jignuiii 
areola, which in the $ is dull ami only hit sully neiculuie ; and 
by bavin# the anus from apex of the nigrescent fifth segment 
cdoar white* 'Length, 11 nun,—raptured between Jiuju and 
Biisia in, some forest, to the east id* Uitsoga at 1000 lent, toward;-, 
the end of July Util, in Uganda. 

UoR VMKICHNINjMON, g« 1L 

This new genus differs from (\i Uchnevwon ‘Thom,son solely in 
having the sen tedium spherical ; it stands out from the thorax 
in the form of a one-third embedded hall, and is not laterally 
carinate. The only species yet known is remarkable for being 
of sombre coloration, with both the sen tel him ami. mcsoiiotnm 
conspicuously pale stramineous. 

MonobasieT 

L CAIUNIFKR, Sp. lu 

A stout, claretrcolonro<l insect with the uiesonotum and 
scutclhuu dull pale lemon yellow. Head dull, closely punctate, 
sometimes black, and very short behind the eyes; palpi pale 
llavous, checks baccate, clypeus broad and apically truncate, 
hardly disc re ted from the deplaimte and centrally subolevated 
face, Anteume black, filiform and stout, with a. 10 jointed 
central white hand ; basal flagellar joint nearly as long as the 
two following, which are apically subexplannie. 'thorax stout., 
very finely punctate, black or with only the fremim and tegulm 
black ; mesonotum, base of propleune above, and callosities below 
radix pale Havocs; metethoracie curium strong and enf.ire ; areola 
aeieulate, twice as long aw broad, extending to base and emitting 
costuke slightly beyond its centre ; spiracies elongate, apophyses 
wanting. Hcutelhsm pale llavous, globular, and glabrous; post- 
scutellum small and •concol.oroiis. Abdomen stout, subdoplnmite 
and immaculate ; basal, segment broad and apical ly ox plana to 
with postpotiole punetatmacieulaie; second, segment deplauatu 
and finely pm 1 ickitc-aeioulnte,• wifl \ large gastrocudi ?, second ami 
third ventral segments plicate; -anus.-,acute and hypopygium 
remote from base: of the black and distinctly a. little oxsetlcd 
tare bra, , Legs stout and fh.mga.te., indeliuitcly varied with black ; 
hind eoxrn finely punctate, simple;' their tarsi setifrrous benmth, 
with large and simple claws. Wings evenly infumatedlavescent; 
stigma and rmrcures black ; ■areoletmo higher than broad, broad 
above; dmeoidal cell subpavallel above and below,— differs in 
having all the above red parts black ; the pair flagellar band 
further from the basethe ■ .abdomen ■'.and seutollum more 
deplaimte; the metanotum laterally punctate, with no costuim; 
the front tibkv anteriorly testaceous and" the anterior eo», 
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underside of scape and whole face with, mouth-parts, pale flavous. 

.1.length, r( V i f.18 mm..~A couple of females were captured by 

Neavo in N vasal and (on the Mlanje Plateau at 6500 feet on 
November Kith, 1013) and in British East Africa, (on the S.E. 
slopes of Mount. Kenya, at between 6000 ami 7000 feet early in 
February 1011); the single male, I. have reason to believe, is that 
recorded by the late Union el (J. T. Bingham under the erroneous 
genus Lndohis, in Ins Report of the lUtwenzori Expedition, 
No. 15, Myiiienoptera (Trans. EooL Hoc. Loud. xix. pt. 2, 1909, 
p. 170); it was captured at Balt Lake on Ruwenzori at some 
7000 to 8000 feet in 1805 by Bcott Elliot, 


Aulaojoppa. 

(-ameron, Ann. Nat. Hist. vii. 1901, p, 38L 

In my Revision of the bhueumonuhe (iv, 1915, p. 112), this 
genus is recognised as sutlieiently distinct from CtAiehmtman ,; 
ami Tables are given of the European, Oriental, and American 
species, though none were known from Africa till 1917, when the 
Ann. S. Afr. Mus. published one that is not dissimilar to the 
two following kinds. 


1, .rouAXNis Cam. 

hhnmmm jokntum (jam cron, Records Albany Museum, i. 
1905, p. 245, j. 

S* * A dull, blank species with the mesonotum, sen toll uni, and 
sides of thorax sa,nguineous-red ; vertical and a line at the external 
orbits, flagellar band, postscutellum, apical angles of the three 
basal and whole of the (>tln~7th segments, with inner side of the 
front tibia?, white, Hoad posteriorly short, but nearly as broad 
as the eyes ; irons closely and not finely punctate; face and the 
uudiscreted elypeus..closely punctate, apex of latter truncate ami, 
like apex of checks, rufesceut; labntin exsertod and flavidous, 
Thorax not very dull, very finely punctate, with elongate noiauli; 
metanotum deplanato; areola rectangular, longer than broad, 
subglalmms, emitting strong eostuhe from a. little beyond its 
centre ; spiracles elongatespiraetilar ami lateral area? alone red,, 
Bc.utdfum deplanatc, glabrous,Hpa,rs(dy punctate, carinate only at 
its base, apieally broad and truncate. Abdomen subovate ami 
short; basal segment apieally bad ions with postpetiole punctate, 
its apical angles and those of' the two following segments, white, 
with the third except narrowly'incits.-. centre apieally white 
throughout, as also ,; is: the anus.;; . Legs normal, badicras;; hind 
cox® inutie. ■ ."Wings. hya)iu.d v»'tigma black, areolet higher than 
broad and broad above, nervalef nodifbrm. Length, 13 mm*— 
Remarkable for the glabrous and rufesceut callosity at the juxta- 
antemia! orbits.—This female was captured at Salisbury in 
MashonalaBcl by Marshall during March 1900; the male' type, 
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which I have seen, is From the < *:i|_ m* ; ami W. K. Jones has 
subsequently found the species at. Mfongnsi in Zuluhmd, 

2 . ULABIilNoToll, s|), 1 ). 

’Very like the lust species, but wit h the head posteriorly baccate 
and fully as broad as the eyes, not. at all blank hut bright red 
with only the orbits of its utterly glabrous fronx and the palpi 
white. Thorax st rongly nitidulons, with a white callosity beneath 
radices; mesonotum extremely isolatedly punctate with but short 
notauii ; metathorax deplanate with areola suhlinear, fully 
thrice longer than broad, glabrous and emitting weak costuke 
From beyond its centre; external and lateral area budious, 
Seutellnm glabrous and glittering with some half dozen punc¬ 
tures, and laterally carinate* to its centre. Abdomen Fusiform 
and apical Iv acute; postpetiole had ions, sparsely punctate, with 
no carina*; fourth and Following segments nitidulons; apical 
angles of the second narrowly and whole of the <>fh 7th white, 
Logs normal; anterior femora, and tibia* internally whitish ; 
hind coxal scopohe large. Length, 1 d mm. J only." The 
sublinear metanntai amda is not unlike that of the genus (Vote 
ioppii: Cam. (Aim. ’Nat. Hist, viu 11)01, p. 28 Id, in which tl.ie 
seufcell&r can me are wanting, .the aradet eonles'cent above, the 
head large, which clmmeter,s-do not here obtain,-—Found by 
Neaveiu Nyasaland to the B.’W. of Lake (Tiihva on Kith January, 
1914. 

' 8 ,. eoM/i^utiJ's.Tosq.; ■ 

'Icknmmon compkdm T 0 s 4 ui.net, Mom. Hoc, Kntom. Belg. v. 
189b, p. J7, $ . 

cf 2 * Elongate, punctate, black and somewhat dull. Head 
quadrate, a little shining, finely punctate; black w ith all the 
orbits, except in <£ the vertical, somewhat, broadly white; fact* 
broader than long, transversely striate-punctate; eiypeus hardly 
discreted, its apical margin rounded and narrowlv, or in «{ 
laterally, white, Antenna* short ; of y* a. little dilated centrally, 
attenuate apienlly, Idaek, and white--banded ;■ of J also black, 
serrate, sad fractal Thorax rosy, punctate, with sternum black; 
an elongate line before and a linear'.callosity below radices, and 
■in d a pronotal mark, white; metatborax convex, strongly pumn 
Tate, with long'griseo’us pilosity and complete areax of which the 
areola, is elongate, apically rounded and more linoly puhabile, 
of d centrally nigrescent, Beufolluin. somewhat convex, smooth 
.or in d punctate, laterally carinate nearly to apex,, which iu d in, 
•along with canine at - base--, and. whole ■■ postseuteUum, white. 
Abdomen very closely punctate, longer than head and thorax, 
of ? ovate, of d cylindrical'; black with apices of the second, and 
third segments narrowly ruf ascent and the seventh broadly in ils 
centre, along with the d first apically, and three following on 
■»either able, white; terebra a, little exported* d vulvuho black 



I'OIINEUMONINVE IN THE BRITISH MUSEUM. 


139 


autl concealed. Legs short, and stout, black with front tibue dull 
stramineous; anterior legs of 2 obscurely ml, of $ with cox® 
white. Wings subhyaliue, with an indefinite cloud, across the 
areolet: stigma, uervures and teguke black, radix "whitish; 
areolet irregularly pentagonal, nearly coalescent above ; iter volet 
small ; lower basal nervure distinctly posifureal. Length, J ? 
15 mm.—It was originally described from Togoland, but two 
males taken by Neave diilcr so little that. I have ventured to 
regard them as the opposite sex of ToscpiineFs species. They 
occurred in the valley of the South link urn River between 
June 20th and 27th, 11) 10, at 3000 feet in Nyusaland. 

CusmciINEUMOK. 

I do not. think any species have yet been recorded from Africa 
(excepting nty note in Rev is. Ichn. iv, 1915, p. 121) under this 
name; but seven of those described by Berthoumieu ( Arm. Hoc. 
Ent* France, 1894) under the genus feluammon from Algeria, 
seem to belong here, with (7. hmim-rhoidalw Grav., (L rnclis 
Fonse., and (K s ini.Him* Wesnn, which (extend from southern 
Europe. .1 find Tlatn/labm mtmd-Mmth Oam. and Ichneumon 
nalidcnsi.s (Jam. to also belong here ; and the dozen species is 
completed by one brought forward in the Ann. S. Afi\ Mm. 
by me in 1917. Probably some of TusipiinePs and Kreich- 
baumeFs Idmmnmm will also have to he included, when the 
types are re-examined. 11 ole ichn ent man (Auneron (Ann, Mus. 
Transvaal, ii. 1911, p. 175) is synonymous. 


Table of Home African species. 


(B) 1, .Black or aediuuious, with palo finvous-murked 
thorax. 


(3) tt Hind stoutly nropubdo; wntUJlum glabrous . 1. miputi/cr Mod. 

(2) 8, H'ittcl cowr ninth;; waitcUmn diHtinutly punctate. 

■(ft) 4 Metnuoial arnda longer .than broad; HrrolwH 

i nlwmilaic..... 2. corndlifcr Mori. 

(4) fi, ■ Metanutnl areola not longer than broad ; Horobes 

. ftimpK. 

'(7) ft Abdomen and hind logs rod ; pctiolar hmt Mark . .3. macHUsmtU (bun, 

(6) 7. Abdomen mainly and bind legn blaek; potiohir 

ami pHloonurtwl ..... 4 mtlnUmk Cam. 

CD h, Twitwoonys rarely with -head and thomx..black* 

'marked. . . . 

(IS) SC Mcmmotum inlkltiUms; bond autl: .thorax palo 
sfcmtMnoottsonnrkrd. 


(LI) 10, Post petiole aoieulnto; gitstvoeadilargc; eeutellttiu 

.white ih'.ivI. .k,„....... B':,:$nbhmfer%ml* 

(tOJ'il, l > oatpetrole|huictatec.^tw)e^lta»niilL , w!ut»Huitt. ,, 'v ■ _ 

red ... .. gmninipr Mori, 

(tl) 12, Meeonotum dull and. shagtwned; rarely dull 
InvmiKoimrkiid, 

(It) 18. Areola narrow and elongate; lower basal nervure 

post! ureal .... testa cm® Cam. 
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(13) 1-1, Areola broad, not rlonjaMt*; imrer basil m*mm- 
covitimmus. 

(20) 15. Second abclmniual Moment- iwitlr'i* st *• urn’ 

Idncktmndob 

(17) 10. ScitttdUimemivrx ami miljutrcitkir; aroula srlabnms 8. uhfhnhj\.r .Mori 
(HV) 17. Siatkdluiu drjdanatc and Hnn&ah'; areola dull and 
sdu^wnob 

(10) 18. Swond M'jgiuwit tranroerstdy iiupre^l j tfabtre- 


m*U olredKu .... 0, tivh'ijW Mori. 

(18) Ml Swond sogtniOil <od in*; gnM round i hup 1 ;unl Iriiin* 

^ular .......... Ml thtfi'ittifi'r Marl. 

(15) 20. Second bcgcumt: Iduck-bttndcd ami strongly Mviiiic, II. struttifVi* .Mori, 


L RCOPUMIFEU, Np. 11 , 

A duri't-Ciihiu'ed am! somewhat shining female, with the. 
occiput ami frenum indefinitely hiiirk ; all tin* orbits but the 
temporal, the mandibular base, sides of ids pens, flagellar band, 
prut bora eie margin, linns before and beneath radix, a central 
mesonotal mark, two more on mesojdeune, sides of petiolnr ami, 
the seated lum and posteeu tell vim, sir malum m-white. Head pos¬ 
teriorly short, but as broad as.the eyes; irons distinctly and faee 
not. closely punctate, the latter lr.*uisver.se, centrally prominent, 
and not discrated from the apieally truncate elypeus, which is 
centrally subdentate. Thorax sinning, with distinct nofcauli; 
mefcatliorax evenly punctate and not dull ; areola, obviously 
longer than broad, pamliebsided, glabrous, apieally incomplete 
and emitting weak coat u las front its centre. Seutellum doplatmte, 
subquad rate, glabrous with a very few. fine and scattered punc¬ 
tures, apieally truncate and not at all laterally carinate. Abdomen 
.elongate fusiform with apices of segments a little prominent; 
three basal segments closely punctate and somewhat dull ; post* 
petiole and base of second segment punctate-striate, the former 
ba,sally bicarinate; gastroeudi large • ami deeply .impressed ; 
tevebru black and a little exsertod, Logs indefinitely nigrescent 
rad with apices of front coxa* broadly, and of the intermediate 
narrow ly, white; hind coxal seoptdjo large. Wings hyaline, 
stigma ami tegular black, rat!ix white; aroolot pentagonal, broad 
above?; nor volet wanting, second recurrent immure externally 
produced at Its centre. ■ Length, -12' min. fj* only, • -Ha pin red at 
Mkiuje on ibill .August, ll) 13, in N Vasa laud. 

■2 V . CORNE.MU.FFJl, Sp. It. 

A, black species with abdomen -except .petiole, inetathorax 
except potiolar area, mesopleuric and most, of the legs, -ml\ all 
the orbits, cheeks, face except a central didyumte mark, elypeus, 
mandibles, the $ flagellar band,.. prothoraeie margin, lines before 
and, beneath anterior radix and htdund the posterior,,a central 
mesonotal .and two mesoplemal marks, seutellum, posts*,attell urn, 
apical angles of the basal segment minutely, anterior coxa* and 
trochanters entirely and the bind ones discally, Himmimom ; 
.<£ also- has the basal segment except -Its angles -black? the 
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petiolar area .strainmoons. Itcmaikably like the last species but 
diilcring in its colour, piumturation, especially of the frons and 
mcsonotum and .sen tel lain ; in the much stronger costuke, at least 
basally black first segment with its pah? apical angles; in the 
indication of a nervelet and the simple second recurrent nervuro; 
in its somewhat stout facial tooth between the scrobes; and also 
in the lack of 2 coxal scopube. Length, 14 15 nun. $ § .—- 
The type Is from 1 Man tyre in Nynsuland on 9th June, 1910 
[I)j\ J. K, S, Old) ; and the male occurred in the Gold Coast 
about the same time (Ilk P. .Ln-we). 

,*]. maoumsoutis Gum, 

Platylnlnm nt acidiami is (kunerun, Ann. »S. African Mus, v. 

1 IK Ml, p. 179, ,4; fclnwit.mtm trans-vtadcnais Cameron, Ann . Mus. 
Transvaal, ii. 1911, p, 174, 2 , 

An examination of both types convinces me of the above 
synonymy. The is from Klerksdorp in November 1890, and 
the J is la ladled “ Fouteinen, 24th April, 1905,” both in the 
Transvaal. A pair of homotypes were taken in South Africa 
so long ago as 1845, and in the Kuo Talley, Nyasahmd, at 
2000 feet on October 25th, 19 Kb 

4. XATAIVENSIS Oam. 

Ichneumon ? natalmain Cameron, Ann, H. African Mus. v. 1906, 

p. 160 , 

The details contained in the above Table are dra wn from the 
type in the British Museum. Another J, also labelled “ type ” 
by Cameron, is in the 8. African Museum ; taken at Ala Ivors in 
Natal by Barker* 

5. srBUfxmot, sp. n. 

A. small,and not testaceous female with the occiput, 
■vertex, frons, and scrobes to radumle, antenna* except' underside 
of scape and their white band, mesonoturn and a mark in each of 
the external and denfiparal area*, black ; remainder of the head, 
prothorax, elongate, callosities before and beneath radices, two 
diseal nmsonotal lines, mesopleime except speculum, soutellum 
except lateral <jarinie,'postsci : it.elhi»b anterior coxie and trochanters 
and disc.of hind eox»% very pak 'utramimom, Head transverse, 
narrower than eyes'and posteriorly but slightly emarginate ; face 
closely but weakly, and frons obsoletely, punctate ; clypetis' sub- 
disereted, apical ly truncate'. and centrally -a little impressed* 
Mesonotuin very closely punctate and not shagreeiied, with 
distinct though fine notauli; metanotum shining, finely punctate- 
acicuiate,. with petiolar area long and broad, disereted';,; areola 
proportionately short, subsendhinate, broader than long, ba,sally, 
rounded and emitting weak costuhe from its centre. Scutellum 
; deplanat.c, glabrous, laterally carinate to near its truncate apex, 
before which it is traversed by/a\. few •■longitudinal 'striations. 
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Abdomen immaculate fulvous, fusiform; posipotiolo eenfra.liy 
very linoly noicnlato, laterally punctate; gust rocmli large, deep- 
and transverse, with t he harrow intern ctiing space c\ only punc¬ 
tate; terohra black ami ox sorted. Logs normal; hind e<*\m 
muivie, Wings hyaline ; radix ami toguke stramineous, stigma 
eastaneous ; a reolet shim il am! pentagonal, norvelef nodiform « 
basal nervuro continuous through fin* median. Length, 7 nine 
fj> only.—< kptured at Northern Buddu at 5800 feet during the 
middle of September 1911 in Uganda, 

0. U EMIN IF UR, Sp. 11. 

.A. rnj turnsni •• kstaeemui female, very like the last hut larger with 
the mosouotum mtidulous and only sparsely punctate, its disc red 
and sides occasionally h{«cl '; the sen tel him is rufeseont with its 
lateral eariiue and inslriate apex tirmthtemt #; the metanotal 
areola,, though similarly shaped, is much larger; the abdomen 
testaceous with post petiole evenly and distinctly punctate 
throughout; gastroeudi small and much narrower than their 
intervening space;' terebra basaliy rufeseont; eoxie testaceous, 

with no stramineous markings. Length, 12 1 4 mm, J only.. 

A couple of females (one with the met a thorax testaceous and 
only geminate spots as in tin* last species ? the other with the 
external and dentiparul area* black and a stramineous pleural 
streak) at Mlanje in September and October lb 1*1 at 2JUKI feet, 
in Nyimknd. Also found by W, -EL Jones, during March 1917, 
at Mfongosi in Zniulnnd. ■ 

7, tkstackus (kun. . 

Ilokwhnmnum tmtamm ■ Cameron, Amu Mas. Transvaal, is, 
1911, p- 175, ?. 

1 have examined t his unique, bred in the Transvaal, and find 
it belongs here, 

8* (ILOBTJLIFE II, Sp, tU 

■Males di tiering from the next species ((L mlmfer) solely in 
their general jhmrm coloration. Jack, of meiapleura! marks; 
in the subglabrotm postpetiole, ■ simple secoml segment) with 
normal, gn strocwli pin the btmk' ocellar region, hind tarsi and 
hind, tibia*, with pale- ealearia; in the mtbmreukr metanoUil 
areola, the apically eoakseent alar a,reolet; and in the sub- 
conically elevated-scutellnni with long black pi baity, length, 
Id mnn <$ only;-—A couple of males were found at, Kibwe'ai at 
3000 feet, at the beginning of April 1911, in British "East Africa; 
and in 'the Tero 'Forest, 8.E, of -Buddu, at 3800 feet, at the cm! 
of September 1911, in'Uganda*. 

9. SULCI'FER, sp, n. 

A very dull, ."species with only the face 

subjlmidons ; flagellum .-except-'the-central white hand, sides of 
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mesonotum, a common streak in the external and <lentipars.il 
arete, alone black ; apices of the hind tibia* ami their ealcaria 
increscent. Head obsolete behind the eyes; ikons and the 
centrally elevated faeo hardly punctate; clypeus not disereted, 
apical ly truncate; mandibles not apically <larker. Mesonotum 
dull and shagreened, with short notauli; metathorax dull with 
dentipaml urea* tmiimckiilute; areola, dull and shagreened, a 
little longer than broad and rounded at both extremities; cosbuhe 
utterly wanting. Seuteilum elongatt*'triangular, deplana.te, 
sinning and sparsely punctate, with..no pilosity, laterally mar¬ 
gined to near a pex. Abdomen elongate-fusiform, umeoloroits; 
basal segment closely and evenly punetafe; the second trans¬ 
versely impressed throughout at its basal fourth ; gastroeodi very 
small; terehra. black and a, little ex,sorted. Legs somewhat short 
and not slender, coxal scopu.hu wanting. Wings ihimsccnt- 
hyaline; radix, teguhe, ami stigma, entirely pale testaceous; 
areolct pentagonal and broad above; nervelet and another in 
second recurrent ncrvnre, short. Length, 12 mm. 5 only.— 
Several, females captured in British East Africa (on the Yak 
River at the southern edge of the Kakumga Forest, at about 
5000 feet, towards the end of May 1911) and Uganda (in the 
Durru Forest, Toro, at 4000 -1500 feet, at the end of October 
1911 ; and at Fort Portal Hoad, Mba.rara, in Southern Toro, at 
some 4000 foot, a day or two earlier). Also taken by (L F. Leigh 
on 1st March, 1910, at. Pinetown in South Africa, 

10, Tuvuimrsut, sp. n. 

A very dull, Ttrfm'snMmtacetmss female with only the face and 
two elongate vittu? on the black m'esenotion mbflaridow. Very 
similar to the last species, but ditiering in a few essential details; 
ocellar region ami centre of occiput continently, mesonotum 
centrally as well as laterally, seuteilum centrally, basal sulcus 
only of metathorax, with whole, of the hind tibia* and tarsi, 
Hack; melanotal areola smaller,-ernitting- distinct though weak 
cosbuhe; centre of seuteilum more closely punctate and sub- 
convex ; postpetiole obsoktely • pimctate-aciculate ; gastroeadi 
'deeply impressed, somewhat huge and as broad as their inter¬ 
vening space ; areolet coalesce it above,with the second recurrent 
ncrvnre simple, Length* 14 mm, .$? only,-.Karrar in Abys¬ 

sinia, during 1.912 (Collector ignoL), . 

1 I. BTIUATIFKU, sp. m 

Ra/emmit-tmtacmm- with the face .and-.orbits indefinitely, meso- 
notul’ margins and 'whole" hind tarsi, flcm&om y ocellar region 
circularly, flagell inri •' except the white Band, sides only of -meso* 
not urn broadly,'whole external- area*, spiracles of : basal. segment, 
a transfascia, before centre of the second segment ami at base of 
the third, black. Head posteriorly strongly emarginate, with 
obsoletoly punctate Irons; flagellum serrate. Anterior margin 
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of mosonofcum suleaic nnd strongly elevated ; motnnotum puno- 
into, with the dcutiparul ;m*m urirubbu ;m<! areola hexagonsISy 
quadrate, omitting: strong rosin he from its centre. Krulollum 
svilnjuadraie, dcphumle, elevated from base fu the truncate apex, 
laterally margined throughout, and much higher than metnm>t suh, 
Abdomen dull and elosoly punctate with the postpetiohg second 
segment to near its apex and the* third to centre, longitudinally 
striate; gasiroeudi deeply impressed. Am dot triangular, almost 
broader than high, coalesce nt above, Length, 1.! nun, rf only,— 

1 kmbtless this species were more correctly placed (on account of 
its distinctively striate basal segments, the apices of which may 
be said to be slightly produced laterally) in one of the more 
typically Jnppid genera, though Its facies are sufficiently 
analogous with the present one, A single male was captured 
at Olmgwe in the iVhihira Forest at some 3300 feet during the 
middle of duly 191 1, in Uganda, 

Tribe J cun eu moxidds, 

Subhribe QxypygmL 
Lauhnesta, ' 

Head huge and not ■ strongly constricted posteriorly; occiput 
margined ; labrum strongly promirumtj clypens apically truncate ; 
mandibles bidentate, the upper tooth the longer. Antenna* stout, 
dilated beyond their centre, Metanotum. transversely punctate, 
with no dist inct arear; petiolar region transversely carinate below 
its centre, Soutellum depianate and not laterally carinate. 
Abdomen neither punctate' nor striate,. ■ with ■ Hides of segments 
not angularly prominent apically; apical third of petiole broadly 
dilated ; gastroeodi large and stoutly striate, but not deeply 
impressed; ventral plica, strong on second and, third, weak on 
fourth and fifth., segments. '.Legs stout with, tarsal joints spinose, 
explanate and basally constrieteil ; hind femora, extending to 
fourth segment, Areolet large, pentagon til, and broad above, 
emitting recurrent' nemire from, its 'centre; radial nervnre 
apically reflexed. 

The above are the diameters assigned to this genus by Ha moron, 
.'at the time of its erection (Amu Nat, Hist* vis, 1901, p, 970); 
but they are entirely, drawn from the female of one species, of, 
which he knew tins nude later (lib, cit. ,\L 1903, p* 183) and the 
only other published species four years afterwards (55eits, Hy in. m 
Dipt, v* 1903, p* 8(5, $; )* These are all from the "Hills of northern 
India, whence I have seen a third kind * ; and have no doubt 


A' Laok'shstv .monitor, sp, a* . 

A' cylindrical* briek-m! and cyanMnwddack *p*ew*, wills mfunwto whip#, Hrad 
cubical and broader than thorax, with the-IVona to ocelli and mimdilmliir apt« 
alone black; occiput strongly margined; .vertex, control})* ragowy.laterally smooth 
.and.'behind the <$#*-. strongly .elevated -into «tout mid obtuw apiiu , mb, n»pw ** 
and centrally produced into a Htont spine between the aerobe* ; temple* longer than 
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that the original account of the genus will have to be sufficiently 
mortified to embrace the following additional African kinds, which 
I have compared with the ty pes of both Cameron \s species. • He 
himself, while placing it in the J oppidan, was doubtful of its 
position and remarks that it “ does not fit well into any of 
Krieehbaumerks groups of the 1 lemijoppinjc ”; as a matter of 
fact, the total Luck of basal motanota! sulcus in the genotypical 
specimen, with its very Hat seutelluni, places it (i. consider, 
certainly) in the Iclmeinnonides. Of pakearctic groups, it is 
most closely allied to Aldankhnearn on and especially Eiipalamm. 

1, SINIFKH, Sp. n. 

A. large and stout, dull black species, with head and mesonotum 
shining ; wings evenly nigrescent, hear! entirely red, antennas and 
bind tarsi white-handed. Head and scape rich red and glabrous ; 
former strongly bueeato behind eyes and nearly as long as broad, 
posteriorly strongly emargina.te, with occiput bordered ; scrobes 
externally produced below; face and elypeus sparsely and coarsely 
punctate, the latter hardly disc reted, a pi rally truncate, laterally 
vomidod and elevated; mandibles stout and sparsely punctate, with 
teeth Hack, Antenna* snbliliform ; of 5 very slightly dilated 
beyond centre, with the 10th to 18th flagellar joints white; of o 
subseiTute, with the H)th to 25th flagellar joints white. Thorax 
very stout and black with prothorax and in fj! apices of both 
scutellum and postscviteVImn with- most of ITenum, rufcscent; 
mesonotum glabrous, with a few irregular line punctures; notauli 
short and very deeply impressed ; meta thorax evenly scabriendows 
throughout, not basal ly su Irate; of S with petiolar carina. alone 
distinct; of $ with areola weak, elongate-oval, longer than 
broad, apically acuminates. .with- its oarimeweaker than the 
centrally emitted eostnke ; petiolai*area.sliort and not tliscreted; 


• fans tgmd rule, Imigitiulhtally pund ntc ami laterally su’loato before the elevated 
cVbitH; dyiMHiN continuous, smoother, apical ly broadly ron ruled 'with its angles 
strongly elevated amt centra minutely bidnntat«; labriUii eoncoalod, cheeks: not 
elongate. lower mandibular tooth slightly the shorter* Antomuo setaceous, not vary 
rod with this apical third black ami central joints subsermto, .Thorax" 
cytiniiriod, dull and dowdy punctate, bri.ck-mi with all the sutures black,; mean- 
phnirte, dentiparut areas' and the pimilUhmded areola all upieally produced; 
matmmtum dcphmnfce and double us long ha petudnr ami; basal area obsolete, 
costuh.tt wanting: spiracles linear. Beutollum and postscutellum rod, evenly 
punctata and Hubdapbnuite, with- bawd fovea and eamun black. Abdomen .parallels 
sided and slander, double hh long as thorax, ol>s«d(iksly puiictate, snbmtidulous and 
black, with venter conenlorous and only the smmd and third segments strongly 
plicate; basal'■segment' glabrous and red, with obsolete'■puncturea smd a dtseftl 
longitudinal fovea ? •. thyridii wanting, valvuke exserfced. cLegs elongate and .some* 
what slender * deep red with hind tibia;) and fcami idoiics black ; hind femora extending 
only to apex of second segment. Whigs ample and..-#venly-ittfuiWttrf-.radix;and 
teguln* red, stigma and nervures black; aveoletexactly pentagonal, broad above, 
emitting the broadly bifenestrate recurrent nervure from its centre; discoidal coll 
nearly parallel-sided; nervelot pellucid, lower basal nervure postfurcal; nervellus 
intercepted at its lower third. Length, 22 mm. <J only. Type in Mas. Brit. 
Assam, 

Proc. Zool, Soo. — 1919, No. X. 
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spiracles largo am! apophyses wanting* HetiOdlum doplanafe. 
glabrous with a few fine scattered punctures, laiorally ran*hate* to 
Dnir apex, Abdomen dull and elongate fusiform ; basal segmeid 
shugrcened or in ," nearly smooth, with post j m* t iole strongly 
explnnate and Slat; seruml segment'.' nut. at all stria!**, its gustm- 
emit deep and a lit.tie narrower than t he intervening span* , plica 
on second to fourth ventral segments, ami disc of y smooth 
segment, entirely white; terehru Mihexoricd, Mark. Logs' normal ; 
inner side, of anterior tibia* ami of front femora, with whole Intel 
tarsi from .second segment, white; him! coxa* of p with large, 
brown sen|mla*; claws large. Wings deeply infatuate throughout, 
with ey an eons reduction ; a runlet triangular and caulescent above ; 
nervelet short; basal netware continuous i hrough nn dian : first; 
recurrent; nervmre (of Iclm. Brit. i. HUH, p. \\\ w) sinuate at 

apex of anal nervuru. Length, 16 17 mm. g ‘f, Tim was 

found in some forest, land between Jinja and MImago's, east of 
Bnsoga, at about 4000 feet on 28th July, iifi b in Uganda ; and 
.females at. Mount Milanje on t2lH 1* November, l 01 2 ami again on 
4th February, HUH, in Nyasalund, W, F, dunes took another y 
during March 1017, at "Mfongosi in Zululaml. 

2. ummiCATou, sp. n. 

A large, rich crimson species, with slightly' llaveseeid; diyaline 
wings; fiams triangularly and broadly to below ocelli, the ? 10th 
to I6th flagellar joints, the sixth amt seventh' segments disenllyy 
ventral plica and apices of all the ventral segments, white; 
mandibular apices, remainder of flagellum and t he whole of tided 
to fifth segments, black ; hind coxal scope he strong, but not large. 
In sculpture tins species differs from the last in little hut its 
rugulose lnetanotum with diseroted petiolar area, much shorter 
capital vertex, distinctly postfureal lower basal neiwure and 
broader areolet which is not laterally conleseent above.—The A 
also has the whole clypeus, face, centre of external orbits, under 
side of scape, prenatal margin, a. linear callosity below radix, the 
postscutellmn, apical margins of the awmd ami tliird segment's 
narrowly, and the three apical joints of its ha sally black hind tarsi, 
white, Length, 17 mm. d Tim female is from 2.100 feet at 
‘Mlanje on 2.1st October, 1013, in Nyasahm*! : and the male was 
found at South Kavirondo at 4200 feet early in May 101! in 
the Upper Kttja Valley .of British Rmt Africa. In Kululaml, 
■Mfongosi, South A frioair'Museum. ■■ 

3, TJUmOATOU, Sp. n. 

So similar to .L duplkmlm* as Hr need no detailed dewription ; 
therefrom I am able to distinguish it only by its rather '.loss dear 
red coloration, smaller size, more slender anil more parallebsalrd 
abdomen, much narrower frontal white markings, the entirely 
crimson third abdominal segment, and the utterly hyaline wings 
with their areolet quite coaleseent above ami Imsal nemjro exactly 
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continuous through the median. Length, 15 1 G mm. £ 5 ,— 
Apparently not an uncommon species .about Mlanjje, where a 
serins was captured during dmnmrv, FcbiMiarv, and March, 19.13 
a ml It) 11, 

4. TIM ANUUUI EE If, W}>. n. 

A stout;, shining, black female with the sen tel In m and its frenal 
sides, basal foveie and centre of mesonotum throughout, ineso- 
stermun except centrally at. the base, nieso- and meta-: pleurae 
entirely, rosy; both civ jams and Irons except longitudinally in 
their centre, centra.] flagellar hand except below, postscu tell urn, 
apices of first; and sixth segments narrowly, of the second broadly 
on either side and whole of the seventh with most of venter, 
anterior coxa 1 and (excepting a diseal streak) trochanters, with 
the four apical joints of hind tarsi, white; anterior legs mainly 
pale, hind femora, and tibia* rnfeseent black. Wings hyaline; 
hind coxal scopuhe large, Mesonotum glittering and only sparsely 
punctate ; sc it tel him absolutely glabrous, laterally black carinate 
to near its truncate apex ; metanotum evenly and scabrously 
punctate wit h no area* but an elongate-triangular (wedge-shaped) 
portion, gradually contracted apically, glabrous and nitidulcus ; 
pleural carina strong. Post petiole deplanate, explanate and 
shagreenod. Stigma black 5 arcolet coalewcenfe above; lower basal 
nervure a little postfurcal. Length, 1.5 mm. $ only.—A con¬ 
spicuous species with, l believe, unique metanotal structure ; and 
obviously belonging to the present genus by the analogy of the 
pund.oration, and frontal-colour- distribution, besides more per¬ 
tinent (duuueters, though superlicial.ly very like Melanichnemnon. 

it was found in the Durro Forest, Toro, at fully 4000 feet, 
between 23rd and 20 th October, 1911, in Uganda, 


' . 'Mklankitineumox. . ' 

This genus was divided from the broad division, Jvhnmmon in 
the Wewmudian .sense, by Prof, Thomson ■.■so long ago as 1893 
(Opusc. Kntom. xviiu p, 1954); but was therein again merged 
by both Berthommcm in 1894 and Schmiedoknecht in 1903. 
Thomson’s groups are perfectly natural and are now, all too slowly, 
coming into general recognition ; they ".were : adopted by me in 
1903. Consequently, wo must bear in mind that in the case of 
the present and few following genera, other species may already 
exist, under the old broad heading of Jcfmeuvnm* 8 mits van 
Burgst has recorded (Tunisian Hymen, 1913) three European 
species of Mdmuehmwmm ;extehding.;'to North Africa ; I have 
described two new kinds (Ann. 8 . Afr. M'us. 1910); and 
Dr. Roman has shown (&>ol. Bidr. Upsala, i. 1912, p. 202) that 
khnemntm leucopkhahim, Thunberg 1822, belongs here and 
that its male is /Jituhrialor/EhnnK 
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1, OAUiNIRCH, sp. n. 

A shout- soul closely punctate but not very dull, black female 
with no pale antennal band ; frontal and centre of external or hi is, 
kibrum, mandibles and cheeks, basal half of flagellum indefinitely* 
ami the mi honor logs except In sally, fulvhlnii.s; elongate callosities 
Indore a nd beneath radix, a circular central imvmnotnl mark, whole 
sen helium and post,sen tel him, alone stramineous. Hoad tram" 
verse; face and elypeus st rongly and evenly punctate, not 
di scanted, the latter slightly produced end.rally, Flagellum 

filiform, neither explanate nor apical Iv attenuate. Xofaidi short 
and deep; meta.tltora.eie eariiue very strong, with the external 
deniiparnl out wardly curved at its hn.se; .areola suhaeieuiate, 
basal ly glabrous, rounded and there touching postscukcllum, 
apieally subtruneafo; spiracles large, apophyses wanting. Sen- 
helium dcphinate, glabrous with .a. few line scattered punctures, 
not latera lly margined. Abdomen stout and fusiform, immaculate 
black ; basal segment stoutly bieariwito to the closely and evenly 
punctatepostpotiole; gastroeudi huge ami broader than the shortly 
striate interveningspaec; anus niti.dulousa.nd absolutely punctate; 
the third and obscurely. oehmeeons second ventral segments 
plicate, hypopygium remote from hero brad im.se. lags stout uml 
not silori, black with anterior femora, tibia* and the front, tarsi 
clear red ; coxa not seopuiate. Wings hyaline; areolet.pen¬ 
tagonal, broad above; • internal cubitiiS'Stmight, with nct.ne.rvtd.ot 
stigufm... 0 HHtutieou 8 ddfw.de; lower Via sal nervuro distinctly post- 
fureal, Length, IT mm, y only.—This species has much the 
facies of I/epiopd-uins■'Ummti\pmts^ draw, with the anus more 
acute and bypopvgium remote.—Ilarrar in Abyssinia during 
May 1911 (Collector ignot,). 


2, MKLxVNorTURUS, sp. n. 

An extremely dull, and closely shagreened, Hack species with 
only the laterally carinate scutellnm niiidulous; flagellar ham I 
alone' white; wings strongly info mute. Head transverse, con* 
strieted btdiittd the eyes ■; fro ns evenly, face and the umliscrcted 
elypeus closely )»uml.ate^ with apex of him latter a. little rounded ; 
lajbrum and palpi obscurely rufescent. Flagellum centrally sub* 
©xpianate and apically attenuate* ■ Notanli short and deeply 
impressed; metanotmn with only the petitdar mriine strong ; 
areola and costuho obsolete,. the former; Bhapixt ms in the last 
species, though sculptured as roundndor oLmetaimtum ; spiracles 
large, apophyses short and acute. Abdomen fusiform ami me- 
maculate; posfcpefctole, ptinctahe-slmgreened.; gast round i wanting, 
thyridu sinning, .intervening space not striate ■; venter plicate 
throughout, Legs- normal;' <*mm not scopulate; front tibia! and 
tarsi obscurely rufascent. Wings nigrescentthroughout; areolef 
eoaleseent above; cubital nervure curved ? with no nervelet ; basal 
nervure. continuous through the median. Length* 14 jium 
,2 only, -Tim outline Lb similar to that of If, Immnelm Omni* 



TO l r N K { MU X I X M I X T H K B IM'I'1 8 1 1 M USE t M . 


149 


but the head is posteriorly shorter. The type was captured 
on Mount, fvokanjero to the 8.W. of jfilgon at (5400 feet on 
Btli August, ItM 1, in Uganda, 

3. oiwrunmnus, sp. n. 

A somewlia.t dull and evenly pu neta to~shagrmM~d, black male 
with the laterally carinate seuteilum more shining; Front tibia? 
alone internally whitish ; wings 11avescent. Tliis might, well be 
the id to mate sex of the hist species, with which the sculpture and 
colour mainly accord, were it not that the mandibles are rufescent, 
the metanotal areola, and costiila* sire strong, the apophyses 
wanting, the abdomen subeyaneous with gastroe<eJi deeply im¬ 
pressed though narrower than the sub,striate intervening space, 
and tbe wings deeply clear (la,vescent with only their apices 
inFumate, the radix and costa, stigma and ner wires clear flavous, 
ami the lower basal nervure distinctly postfureah Length, 1.3 mm, 
($ only, Very similar, superficially, to the males of my JHmpIa 
<jl<an copter a (Ibnis. I elm. iii. 191.4, p. (58) from Uganda, and 
British It Africa.—Taken on a plateau of Mount MIanji at about 
(>500 Ford on 1st May, 1910, in Nyasalarnl. 


LlfiPTOTlIKOUS. 

Mead with the elypeus up ieally t r mica team! labrum prominent; 
checks usual Iv strongly buccate. An ton me broadly pale-banded, and 
not considerably dilated beyond their centre. Thorax unusually 
cylindrical; metathornx large and distinctly longer than broad, 
apically somewhat straight and abruptly declivous; areola 
eiongatoduxxngonai,'fully twice longer than broad, apically trun¬ 
cate and often basally in complete ; apophyses spiiiate. Seuteilum 
deplannte, Abdomen slender, longer than head and thorax, 
apically narrowed from base .of fourth -segment, with seven visible 
dorsal segments-': petiole slender and elongate, becoming gradually 
a, little expliinate towards ’-its apex; pygidivtm largo and two- 
thirds the length of the penultimate; Ventral plica obsolete; 
terebmi valvukc strongly prominent, remote from hypopygium 
ami as long as the 'white-marked two apical segments. Legs with 
tarsi spinoso ; hind legs much the longest, with their tibia* basal ly 
constricted. Wings with areolct pentagonal and constricted 
above; ncrvclof. distinct. 

In Ids erection of this genus,.Cameron '(Entomologist, xxxvi' 
1903, p« 210) correctly places it In tlmdlxypygini, and an exami¬ 
nation of the genotype enables'.me to. ememi it; slightly, as above 
given. Its author considered that it “ may be known by the 
elongated spined median: segment.,' with its elongated cofltn-shaped 
areola, continent with the'lateral areas at the. base; by the long 
projecting ovipositor; and by the smooth impunctate abdomen, 
with its small gastroeueli.” It lias the facies of Stenichnc/ummi 
Thoms., but the face is not apically constricted, tbe cheeks are 
buccate in the typical species ami the juxta-coxal is entirely 
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discrete! from tin* pl*.mi*nI area ; 11 11 * *1 ti 11 and shagreened thorax, 
of both the known kinds (lib, eit, p. 21*0 H- Zeds, II.yin, n, Dipt, v, 
1005, p, 14*2) from northern India* is similar to Hint ot *S, nrhrnp-is 
(1 meb Though not. aproning in every j*;*i*firulnr with tie* 
diagnosis of /,ep/o//z corns*, which wns based on a. single Oriehia! 
iV.ma.le, the following kinds are sufficiently homogeneous ami 
diller from J/ttpl ismnurs so little (besides the. Inek of basal 
nietanoiul stilcus) that .1 should expert, to find it- mixed among 
B/Vpligeti’s conception of that genus, 

L AMTArma;, sp. n. 

A very dull and ahitaceons, blank sperms with sparse pure 
white, and the thorax wit h red, markings. Head short and not 
extending posteriorly behind the eyes ; neelti at vertex of the 
abrupt occipital declivity; fare closely punctilio* its rmu to and 
the continuous elypeus more coarsely punctate, eon I-re of the 
latter slightly ema.rghmte with its glabrous lateral angles white 
and aubelevated ; palpi, except their apical joint, and the exported 
lahrum white; fro ns transversely pure while throughout. 
An femur attenuate, ami a little ox pinnate, beyond their central 
partial white hand. Thorax dcplanate and may red with pro 
thorax, sides of mesouotum and disc 'of' metauotum black; nota-uli 
very small, speculum not shining: areola double 'us long as 
•'broad, basally acuminate hut not reaching.huso : of nwtathoraxy 
with weak eostuhe; petiolar area- short,. basal area .triangular and 
• hardly carinate•; spiracles elongate,, apophyses strong and acute, 
.■Boutelhmi red, depin,mite, somewha t elongate and laterally strongly 
•'carinate to the tlavldous apex. Abdomen with apices of the two 
■‘basal’segments, whole• of the sixth ami seventh,and of the second, 
to fourth ventral, 'ones,' white; loro bra black and distinctly 
exported; with its extreme base covered by hypopygiuut■; first 
segment evenly punctate and somewhat narrow, tjiyridii of the 
second lateral and longitudinally linear. Legs . o'iuugule ami 
slender; anterior brick red with roxw and trochanters while, 
fhetr tarsi and tin.* iutermedia-te femora, nigrescent; loud legs 
black, with the second to fifth tarsal joints pure white, Wings 
hyaline ami not broad ;' tog t die and costa; black, stigma feme- 
ginows-j areolot as broad as .high, late rally coaleHcenf above; 
diseoidal cell narrow and Kubparalleh with, obsolete nei* volet, 

basal n'emtre stihcontimtous.-. 4 di flora in having part of the 

facial and external orbits, whole elypeus but not centre of the 
from, white; the flagellum ia- HoUgermts and more elongate; 
the apical half of the m atari at unr hlackoind-red, with white genital 

valvuke. Length, 11.HI mm, ; rf ? ..War, 4. Head' black 

with the palpi and ■ froutaboiTuts alone white. Another 4 hm 
the legs homily nigresiamf-amd,—Males' .were '.captured in the Tern 
forest of Uganda, during duly 1912 ((', C, 6Vw&?//}« Females at 
Unyoro about 5400 feet in the Biidongo Forest of Uganda in 
mid-December 1911* Two additional females, also from I !gumbo 
have the centre of acute] lit m and a dot on the post-sou tel lorn 
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white, tlm mctathorax entirely dull rosy ami its aiw obsolete; 
they uminvi'l at Knlcbbo during September 1911 and at. some, 
•hhiio fret in tin' Mr him. lAwest, < bugwo, m the mi< 1<Mo of the 
preceding July; and dunes took a. o a,t Mfongosi in Zuhdnud, 
January, S. African Museunu 


2. rrxrni’Kii, sp. m 

A very dull and closely punctate, blank male with sparse white 
marks, and the thorax mainly red, TCxlremely similar, to the 
last species but with the mesonotum punctate, in. place of 
ahitaeoous ; the head immaculate ; cheeks narrow, clypeus 
extremely small ; palpi and the entire scape alone white; 
flagellum longer and not setigemus : notauli deeply impressed 
and elongate; areola small, apophyses obsolete; petiole linear; 
genital valvuke, anterior legs ha sally and the hind tarsi, black; 
nervelet wanting. Length, Ml mm, d only.—Found, by 
0. 0. Uowdey in the Toro Forest during July 1912, in Uganda. 

ok MMSOVOTHOJH, Sp. h. 

A very <hdl and alutaceous, black species with sparse pure 
white, and the thorax with red, markings. Head by no means 
short, though obliquely constricted, behind eyes; cheeks broad; 
face deplanate, rh.di.uitidy and somewhat continently punctate, not 
disc.ro tod from the more sparsely punctate find' a pi rally truncate 
clypeus ; mandibles slender find black ; palpi, clypeus, and the 
glabrous Hons pure white. Antenmo elongate 'and subexpln.nn.te 
beyond the mainly white centra! - hand, npicallv attenuate, with 
the eight basal flagellar joints elongate. Thorax rosy-red with, 
protborax, mesonotum laterally, frenum and disc of inetanotum 
bn sally from the small hut acute apophyses, black; mesonotum 
apicfilly produced at its centre,.-notnuli short; metanotum closely 
punctate with areola cdongatie-triangulHr,'apimlly attenuate and 
not extending to base, emitting weak but entire eostulw from 
near its . lm.se ; spiracles elongate, .Hcutellu'm (Convex,. shining 
ami glabrous with• a' few sparse -'punctures, -its' sides carinate to 
near apex which is, like the postseu tail urn, llavidous* .Abdomen 
elongate with apices of two basal segments' and 'base of the third 
.narrowly, with whole venter, -testaceous -seventh and apex of 
sixth segments white; thy rid ii of the second - small and laterally 
linear; terebra black surd shortly- -exswted, • : -Legs slender, and 
strongly elongate,, xdgmseeut.. with,"apex. of .hind ^metatarsus, to. 
middle of its otiycdiiiun white,..-.-hindtrochanters, beneath and 
apices of their coxw pale testaceous; anterior legs internally 
rufescent or testaceous; claws large and simple, "W lugs hyaline 
and not broad ; tegvihn and costa black, stigma ferruginous; 
areolet no higher than broad, 1 morally eoalescent above, emitting 
recurrent nervurc before? its centre ; lower basal nervuro post- 
fureal. • <S diliers in its white mandibles, immaculate black 
clypeus and irons, more slender flagellum; deep and erenulate 
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nofcuuli, extending to scuioihtr f<; subi incur Mini strongly 
white-pilose basal segment; large Mini black genital vahuhe; Mini 
in having the hind liarsi white, wil l) only the metatarsal base 
and very small flaws black. Length, la 17 nun, A A .—Tim 
typical female was taken at Masai* a. in 1 'gainla early in 
November ISH II {C, t>< t/m/v/c//). Retypes are from I he Tern 
Forest) of Uganda. in *J uly I Ml 2, along with a couple of males; 
another male at. Mwera, near Hntebbe, on 2iVlh of the. next, month 
(G<nn!ei}). In the middle of August 11U1. on the Sirnko River 
at the west', foot of Mount Elgon at an alt-itm!e of MbfM) feet* also 
in Uganda. 

STK\H*n\u:rMo\. 

Van Burgst has recorded three European species of this 
Thomsonian genus from northern Africa, and Uameron has 
attributed to it, with a. query, another species from the south of 
tho Uontment (Records Albany Mi us, i. .11105, p. 22d), It would 
appear uncommon In me, and I have seen but; one species . 

1. OCUHAOKATOtt, Sp, II. 

An extremely dull, pale oeliraveous male with indefinite black 
markings, and the hind legs dark-lined with white tarsi. Head 
strongly transverse and abruptly declivous immediately behind 
'eyes; occiput, and centre-of irons nigrescent; face .supoHidiilly 
and clypeus very sparsely' punotate, the latter not discrofed and 
apicalty trinmate. 'Flagellum black, with joints 14 to 24 white; 
reliqua* absent* Thorax dull and alutaccous, higher than broad; 
motanotum and mesonotum with basal marks, Ncufcllar mrime 
and the postscut el lum, indefinitely, nigrescent ; areola obsolete, 
obliquely and irregularly' striate, snhbexagonal, emitting obsolete 
costuhe; petiolar area sbagreened, with no carinie: spiracles 
elongate, apopliyses absent. Scutellmn deplamde and panel ale, 
apical ly truncate, with an elevated mrina throughout its margin. 
Abdomen indefinitely black with apices of the segments narrowly, 
valvuhe and venter, pale. Logs elongate ; hind ones with base 
of tarsi, inner side of tibim and a discal line on femora, sub 
nigrescent; remainder of bind tarsi while, Wings hyaline; 
tegidaraud radix pain, stigma, and nmmres black ; h runlet small 
and .pentagonal* emitting tim strongly sinuate recurrent, before its 
centre; nervolet wanting; basal nervura continuous through 
the median. Length, Ij nun. $ . only. - -Uuptored. in Lagos, 
Western Nigeria,"on lilth. February, 1011 ,. by W* A, J^mborn, 

.-.CttA'rroiiNWUMON. A 

'• No species of this Thonmouiau. -genus .have-yet boon/reported 
from Africa, apart; from such as may'be -included in the main 
genus .Ichneumon by Tosquiuet, &c. I consider the following is 
sufficiently typical to be placed here, though several of its features 
are abnormal. 
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1. mSTACKOOLOIt, Sp. n. 

A stout, and dull, dear testaceous female with only the sternum, 
frons and frontal orbits substmmi neons; flagellum alone black, 
win tiubam led ; wings Ha veseent. At on on known in the present 
genus by its unique coloration ; the aciculate-glabrous, and 
laterally punctate, poslpetiolo ; the sma.ll, subquadrato and nearly 
glabrous mdanotal areola., with or without distinct central 
costuke ; by the pale stigma; and by having all the simple coxa? 
curiously depla.nate beneath. Length, Id 14 mm, 5 only.— 
The abif aeeous thoracic sculpture relates this species to (L nibri- 
emus Iilmgr., but the head is very broad and distinctly broader 
than thorax.-*—Found at Unyoro in the Budongo Forest in the 
middle of December at 3400 feet; and at Ohagwe in the 
Mubin*. Forest in the middle of July at 3500 feet, in Uganda, - 
during 191 1, 

Ba lUCTIN EU MON. 

Her thou mica has described three species from Algeria; Burgst 
has discovered that three of the pakearctio kinds extend to Tunis; 
and 1 have brought, forward (Ann. 8. Afr. Mus, xv. 1916, p, 364) 
another from t he Uapc, This Thomsouian genus will probably 
be found here over at least the more temperate regions. 

I. CONI’. *INNATOlt, sp. II. 

A small and evenly punctate, black male with vertical dots and 
base • of scape beneath obscurely, mid all the tibiae and femora, 
clear, fulvous; wings subirtfumate throughout. Head not 
strongly constricted-’ posteriorly; Irons and face closely, ,t.he 
apically a, little rounded clypcus "very sparsely, punctate. Fla¬ 
gellum short and setaceous, hardly longer than head and thorax, 
apical ly pale 'beneath.. Thorax stout, cylindrical, shining and 
evenly punctate; notauli indicated ; metal total areola triangular, 
its basal Carina convex aitd apical, concave, emitting strong 
costuko a, little beyond its .centre;■ petiokr area elongate, dis- 
creted with very strong lateral' carime; spiracles small and 
elongate, apophyses wanting, Seutellum punctate and shining, 
only basal ly carinate.-, . •: Abdomen cylindrical and dull; basal 
segment- stout, -gradually •- expUinate,' with .the postpetiole sub- 
bicar mate and evenly, punctate ; gastrocodi small and superficial, 
intervening space not striate 'ventral segments two to four 
plicate, valvule? black.'.and not-exported, Legs 'neither short nor 
slender; all the femora and-' tibirn fulvous, with the-front, tibia? 
internal ly paler, '"Wings, somewhat small, evenly" -brunneous 
throughout; stigma black; areolet dbliquely pentagonal, broad 
above, emitting the sinuate recurrent nervure beyond its centre; 

lower basal postfurcab • .Length,, 8 mm. -.J-'only..-The sculpture 

and disposition of the wing netwares are very like B. gemellus 
(Irav., though the whole puccturation is dess close,and more 
distinct.—Two or throe males were found in Abyssinia, probably 
about ilarvar, in 1910 (Collector ignot.). 
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2. iMTHnuR I aim. 

.■■A female of tins species, < IS UV*ri 1 from the' somewhat mi 
common pa Is-a relic form with entirely black legs onh in its lack 
of white tin pi la r and anal markings. was discovered ms the 
western slopes of Mount Kenya, on the Mem -Nyen Road at 
between six ami eight and a half thousand feet, in tin? middle ol 
February lull, in British Mast. Africa, 

J5. ttAMNoTHi. Sp. 11. 

A closely punctate, black female with tla.voiis markings ami the 
abdomen mainly red. Head eousivriofed ami narrow behind eyes; 
mandibles, palpi, lubrum, lateral angles of the apically truncate 
clyj.HMis, and frontal orbits nearly to tIn* coumlornus vertical dot, 
pale st.raminoous ; frons sparsely and finely punctat e; face evenly 
punctate, centrally elevated and apically dimvted. An ten me 
centra,!ly white•1mmled ami apically attenuate. Thorax very 
closely punctate, dull with pronoimn, callosity below and an 
elongate one before radix, fhvvons; notauli fine; mefcut borax 
. shagreen erl, with the broad and imdisereted petiolar area apically 
t nm.sacieiilate; areola quadrate, parallel sided, depjmmte and 
extending to base of me.tanotum, with weak lateral can me and 
no .costnla*; bspirades l inea r, apophyses obsolete, Ben fell urn 
nifidulous, very finely punctate, not margined, clear fluvoua with 
its basal third and 'the postseutellum fulvous, Abdomen elongate 
and parallel,si tied, with anus from base of sixth segment more or 
less definitely black; postpetiolo deplamdo, finely and irregularly 
punctate;' 'gastrowdi- transverse and deeply impressed, their 
intervening space much narrower than central area of post 
petiole; terehra, black ami a little exserfed, Begs normal, with 
hind tarsi slender ; indefinitely mgreseent red, with hind eoxm 
ami femora darker; hind coxa* finely punctate beneath, with 
very, large scapula*, Wings hyaline ; radix and toguhe fulvous, 
stigma rod ; areolet .pentagonal,, ms bmid as high and somewhat 

small. Length, l) mm. . $ only,.From all species known to 

; urn of this genus, to' which the pale vertical dots' and punctate 
petiole show that it belongs, it differs in its nearly smooth metiw 
••upturn with the pavullel^hhal areola extending’ to base ; the 
central abdominal segments,■ also,■ arc more doplamito than is 
usually the ease, A couple of females were received from Algeria 
■'about' 1 84tf,' 1 believe from Kramds Walker. 

4, sEXAtBATUs.'We'siri. 

A, single typical, male of this .pala*arcti.e species was captured in 
Abyssinia,■■■probably"about'.Hurrar, in 19 10. 

u, rossiFKiy sp. n, 

, ,A elbsdy punctate^-. blaek .male with profuse strumimjouh-whito 
npia^ki:»g% «M tlm abdomen-and legs mainly mi Head (ranm 



ICIlNKUMoMN.ti IX TH12 BRITISH MUSEUM* 


155 


verso, short ami not strongly c»uhstricted posteriorly ; stramineous 
with mandibular apices, tv <lot at the gcmil orbits’, whole occiput 
wit h ocellar region ami cent re of Irons to aerobes, black; irons 
siihglahrous; face it ini elypeus distinctly punctate, with the centre 
of hitter very conspicuously impressed longitudinally at its apex. 
Anteunai normal, immaculate. Thorax black with prothoracie 
margin, prostermun. linear callosities before and beneath rad ices, 
a, broad mosoplettral streak, two diseal mesonotal vitta! and apex 
of mefa t horax on either side, white; notauli short and deeply 
impressed ; areola eordiform, subgLbrous, a, little longer than 
broad, not extending to base* and emitting strong cost id :o; 
spiracles linear, apophyses wanting. Scutelhun convex, margined 
to its centre*; stramineous, with base of its canine and two dots 
on post,scutrdhim ooncolorons. Abdomen red with the basal 
segment alone black ; post petiole convex, evenly and closely 
punctate, with no earime ; gastroewli deeply impressed, large and 
broader than the striate intervening space; valvular fulvoms. 
Legs normal *, dull red ; tarsi, hind tibim and most of their coxa* 
black; anterior and disc, of bind coxar whitish ; front tibim 
internally pale. Wings normal; toguhe and stigma black, radix 
whitish; areolet slightly higher than broad, eoalescent above. 
Length, 11 turn, only.—-At once known by the definite 
thoracic white markings and by the dypeal -fossa*—A couple of 
males from, "Uganda,: one at 0 hag wo in the Mab.hu Forest at 
some *1500 feet in the. middle of July 1911; and the other 
between the Hemva River ami Kampala at the same altitude 
towards the end of the following month. 

6. Mt/NOATUH To.SV], 

Tliis is probably not an uncommon species in Central East 
Africa, since 1 have seen several males, but nothing that 1 can 
assign as its female. The• pmtlinrly■ elongate form and dull red 
coloration, are distinctive and the punctate postpetiole assigns 
it to the pmsent 'genus,though Tosquinet (Mem. Hoc. Entom. 
Helg. v. 1891), j). 51) <1 escribed the male-under fc/trimmon, in its 
Wesmaolian sense. The* extent of Black; markings is variable-; 
the thorax is usually black with a llavous pronotat callosity, and 
the mesonntum, excepting a discal vitta, red; sometimes the 
fiavoim m 1 become rod ;• .at others the black central mesonotal, line 
is lacking, or tlm spmumlar and deutiparal .arete are -also red, 
with or without the proplerum "Also all the coxie and trochanters, 
or as in the type only the anterior' cox& above, are black.-—The 
specimens from which these details are drawn come from 1.1 igo 
Snmula. in Abyssinia on 50th October, 1911 (ti, A March/); 
Abyssinia, . probably ■ about llarrar, in 1910 (Collector igriot.); 
ami one, which considerably extends its known range, from the 
'Valley of the Uukuru River AT wove 20th and 27th June, 1910, 
at 5009 feet, in IS : yasaia.ml. Another made, differing solely in its 
blank legs with only the anterior tarsi rod and inner side of front 
tibia* llavous, was found on the west slopes of Mount Kenya, on 
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the MorioNvori Road at some TOOtl jVH, about ‘JOth I'ebruurv, 

nru, 

ion \m ,\io\. 

This genus is nowadays use*I in fho sens** in u Inch if was 
restricted by Professor Thomson of hum! (Opusc, Hub mi,, loti’s 
p. 1911), though the «1 iH hmiI i tusk of assigning to their rnm'rt. 
subgonora. the very numerous sperms, that wore thmvin included 
in the earlier times ami have hem therein placed by careless 
authors during the rerunt ones, is by no means vet. completed ; 
ami this is as true of Africa as elsewhere, hr my especially 
applicable to TosijumeFs dcevript ions of lK ( ,M>. In fart, of the 
fifty kinds still placed Imre from Africa, snob things as /. lutm* 
tor Inn of Fa hide? us (1799). irpio/flsi of YViedeninu f, I HIM), /. 
tleajardinH of lhaille (IKlfi), and /, of Coirrin (1B4U; 

are Fourcroy in 17Hf>) two umvcugm/abie \\ it hout reference to 
the scattered and probably lost types, lienee some synonymy 
18 sure to arise. My own experience pies to show that this 
genus is hut poorly represented in the Ethiopian fauna, and that 
such forms as occur have usually extended from the some what 
broad distribution of pnbeuretir kinds throughout the southern 
Mediterraneai \ si \ ores, 

■ 1. JUTivnenixATtiS (jam. 

The male only of this conspicuous .insert was. brought forward 
by Cameron (’.Records of the Albany M useum, h 1904, p, 14 l) 
from the (jape, whence I have not received it; nor, curiously 
.enough, from any central park of the (YmtinenL Rut about 
Harrar in Abyssinia it must be of com para lively frequent ormir- 
rence, for fully half a do/.en were comprised in a small collection 
there made in 1910; ami these males show*considerable constancy 
of markings in respect.do the llavous ami black, though the 
peculiarly chai’iu^teristhj brick'.red of the basal moiety <4* the 
second segment may lie half obscured bv black as in the southern 
type, black only narrowly at the sides or so broadly suffused with 
that colour that the rufe8ce.tu.Mv is traceable only between the 
deeply impressed ,gistrowel.i, This male Is. obviously allied’to 
the abundant, pakmrcdvie /, rntmtorhi#- Linn., which extends to 
Algeria; and, judging • by.'analogy, . I hero assign to it the 
following female ; — 

A very stout ami closely punctate, dark crimson female, with 
ovate abdomen; central flagellar band, whole scutalluni, apices 
of second and third, and disc of the sixth segments;, pale llnvous; 
remainder of abdomen, from .base of third'segment, small apical 
marks before its palo. band ■ on 'disc,and sides or also '.the whole 
centre ’ of second segment, flagellar apices,, sometimes disc of hind 
cox®, ; and the whole thorax " except; inespnpittm or also except 
me tan o turn i mlefinifely, black. Meson otum with a very family 
nigrescent longitudinal ■ central vifctnp. stigma fulvous* Exactly 
resembling L mmUorim in 'both structure and sculpture; 1 ' identical 
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in those of the mefnuotum, postpefiole, coxal seopulaj and basal 

iiomiri,'; though a, litt le stouter. Length, tf J , 11 liJmm.. 

Of tins distinct female t have seen two examples, ditleriug only 
in the extent of rufemmt coloration on the metanotvun and 
•second .segment, which were respectively captured so far apart as 
A la,ha in Abyssinia, Vm 15th November, HM1, by It. d.Stordv, 
and Durban in Natal during 11)04, by «j. P. Oregon. 

Chasm ias. 

Thu right of this genus to ■ distinction from Ichneumon has 
constantly been a moot point since its erection under the name 
('htisrimfc.a hv Wesniael in 1844 (nee Cuvier, 183(1); it was re¬ 
named by A si i mead in 1000. We must, 1 think, look to the 
Kthiopinu fauna to supply us with a good basis of generic dis¬ 
tinction, since less than half a dozen species Lave vet been 
described altogether: one of these is from Abyssinia and was 
discoversl 1 >v Tosqui not, 

1. WArtwrKttUH Mori. 

Odds was recently brought forward ( Ann. 8. African Mus. xv. 
HUG, p. 305) by me from the Cape; but a second female, differing 
in nothing but its black mesonotum, arms and hind tibia*, was 
captured in Abyssinia, probably about. Harrnr, during 1 \) 10, 

2. .UUm'AttUATOU., Sp. 11. 

A very strongly elongate and somewhat dull species, with the 
head except mouth and top of face, base of mitenme beneath, 
anus from apex of fourth segment and anterior tibia*, brick-red ; 
centre of ilagellum very broadly hut indefinitely flavous; smttellum 
alone strainineons. Head posteriorly as broad as the eyes, with 
cheeks and temples huecate; irons, the centrally elevated face, 
and the eh 1 pens evenly and distinctly punctate, apex of the last 
•glabrous and sinuate with its centre conspicuously produced. 
Thorax cylindrical.,' with superficial nqtauli; metathonix closely 
and evenly punctate' with fine carinm; areola sub hexagonal, 
apically a little .constricted., extending to base and • omitting 
rustlike from its centre; spiracles elongate,• apophyses wanting, 
-Scutelhim subconvex, glabrous, with some punctures. AWomen 
linear, narrower than, thorax and Just double length of head ami 
thorax, dull and very' closely punctate, with the postpetiole 
evenly punctate on cither side of its glabrous and nitidnlous 
centre; second segment fully twice as long as broad, with the 
deeply impressed gasta*ocodi narrower than their intervening 
space ; fourth and fifth segments diseally quadrate; valvnke red 
and hardly exserted. Legs not long, tarn slender; front femora 
'internally and their tarsi also rufescmit, Wings subliynlinc, with 
stigma black; areolet as broad as high, not laterally coalescent 
above.; nervelet elongate but evanescent. Length, '18 min. 
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f J only. The typo occurred by the VnIs* .Hiver on the southern 
origin of the Knkmugn Forest at between 4.N0O and 5500 f«*w 
inwards the oml of May 191 I. in British KuM Africa. 

Suhtriho Amblypygim. 

AMiu,Y*n:u;s, 

Tikis genus, as established by Wesnwe! (Nouv, Mem. Acad, 
.Bruxelles, 1844. p. 11 1) has, like Iris h'hmu*tumt , been subdivided 
by Thomson into three genera, of which the typical one is well 
represented by thirty-seven African species, ail from the nor? is 
or south of the (Vmtinent except three: Tostjuiuet had one from 
Sierra. .Leono ; S/.epligeti described one \ Bull. Mils, Paris, 11107, 
p, 157) from Last. Africa ; and another, raptured by the Kili¬ 
manjaro Expedition, in I 910, for 1 he synonymy of which vj\ Homan 
(Entonn Tidskr. xxxb 1910, p. 111). StimiUf < am cron (Ann, 
.Nat, ..Hist, vil, 11)01, p. 1H5) is already known 0* be identical 
with the present genus. 


1. sin LorTiatus, sp. n. 

■ .A. stout, '.ferruginous species with the niota thora x, mosoplmme 
and most ■<>£• abdomen, black; apex of wings broadly nigrescent., 
Head, jwatmorly• bueeate and broader than the eyes; mandibles 
stout, punctate, a,nd apicnlly black; cheeks buccate; face and 
;clypeusA , ugidose.ly punctate, ubsolettdy discreted*.with the lather 
laterally elevated'and ri picul I.y truncate; vertex trails-striate and 
not broad. Antemius attenuate ami hardly darker a pica Sly, of J 
slightly explnnnte beyond their centre. Thorax dull and coarsely 
punctate; frenum black; notauli apical and small; pleurro finely 
punctate, with t he speculum dull; metanotum evenly granulosa 
throughout, with no car i nag its basal sulcus somewhat deeply 
impressed, spiracles elongate, and apophyses wanting. Ben tel I mu 
convex, closely and deeply" punctate, latemlly strongly carinate 
to near apex. Abdomen eJougntcTusifonu and .finely punctate 
with the fourth, and 'following, usually ail the dorsal, segment« 
'black; post,petiole ami anus from .base'of third segment 
ahagmmed, or tire former -in ■ <j shining and smoother; gastric 
ccdi very small; hypopygiam extending to apex, imdim -very 
slightly exserted, .Legs clear 'red' with ' the posterior coxae and 
centre of their femora more or less'broadly black tarsi niuiidml 
tibiJB stout. Wings fevcsccnt with whole apices of the front 
ones abruptly nigreseeiit from'the recurrent nervure and arcolct, 
which is subcoalescenf, above; teguhe and the ha sally paler 
stigma fulvous. ■ Length, .12-14 mm, H Found in scattered 
forest on the Nandi Plateau at about (1000 feci during early dune 
1911 ; and on the southern foot and slopes of Mount Elgon at 
5100 5800 feed between the 8th and 13th of the same month, In 
British East Africa., ■ ■. ; 
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1!. AUHICOMUS, Sp, n. 

A handsome, an reodlavous species with profuse black 
markings ami evenly nigrescent wings* Head short, hardly 
narrower than the eyes, with the posterior margin suhtrunca.te ; 
face finely, with its centre and elypems much more coarsely, 
panel ate; mandibles na rrow and punctate, labruiu exserted, 
elypeus centrally a- little produced ; Irons longitudinally in the 
centre and hack of head, he low the occipital margin, black. 
Antenna* hardly longer than half the body, stout and attenuate 
throughout, immaculate orange with tin* joints short* Thorax 
closely and finely punctate, with all the pleura* more sparsely 
punctate and sinning; whole* frenum, basal nmtellar fovea 
broadly, proploune both above and below the collar, mesopleune 
and sternum except the radical callosities, an apical line and 
small mark above cox a a mefnthoraeie base and potiolar area, 
black ; inesonotum indefinitely nigrescent and diseally pubescent, 
notmdi apical ; metanotal carime entire; areola-square, glabrous, 
glittering a,ml spinately produced In sally in the centre ; spiracles 
elongate, and apophyses wanting* Scute.ll mu a little convex, 
shining, finely and not closely punctate* Abdomen dull and very 
closely punctate with golden pilosity, stronger on the fifth and 
following segments; second to fifth segments except their apical 
margin regularly and sides irregularly, and whole venter, black; 
first segment punctate anti, except apically, indefinitely rufascent; 
gastrocic'H shining, narrower than the simple intervening space ; 
second and third ventral segments plicate, the last not centrally 
produced. Legs «m new hat. stout and not. elongate, with only the 
lower side of him! coxa* .and. trochanters partly black; claws 
simple* Wings evenly inf innate throughout.; teguhe and radix 
fluvous, stigma and costa, black ; areolot broad above and a little 
produced apieally below ; radius apically reflexed.—The $ differs 
very slightly in having the sternum, pi curie, and metathorax 
immaculate black, as also are the posterior eoxie; but the frons 
ami occiput are pale; eoxie not sropulate. Length, 14 mm. 

$ „■ The typical male was found at Nairobi during June or 
July, 1912, by Or. A. 1). Milne ; the only female 1 have seen is 
labelled with the MS. and most inappropriate name “fniyMipmmS) 
Cam., Type. Uganda/’ and lacks abdomen, 

3* iniLVoeAunAfuB Tosq. 

This male has not been mentioned since first described from 
ffadda Gnlla in Abyssinia- by Tosipiinet (Mom. Hoc. Entcm. Balg, 
v. 1890, p. fti). It Is an extremely conspicuous species in its 
black wings'.and body with:'orange'"an tenn% red' head., and antis, 
and fulvous legs, The present example <tf but 1 1 mm. is smaller 
than flu* type and has tlm arcoia as long as broad, distinctly 
hexagonal, and not “ a lauds arromlis”: it is from Peter 
Cameron's collection, simply labelled “ Erythrin.” 
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ftavescent. Length, 13-15 mm. <$ —The type was captured 
at Mlanje on 4tli October, 1913, at 2300 feet, in ISTyasaland ; and 
the androtype between Jinja ami Bnsia in some forest land east 
of Busoga on 28tb July, 1911, at 4000 feet, in Uganda. 

2. UNI F UNCTOR, Sp. 11. 

An elongate black male with profuse whitish markings; the 
legs and abdomen, except anus, red with segmental apices whitish, 
Extremely like 8. didymatiis but with the mandibles and palpi 
black, the frontal and external orbits immaculate ; basal two- 
thirds of flagellum red, pleurae and mesonotmn immaculate; 
areola finely sculptured and apically stramineous; scutellum 
convex; basal segment red, the fifth and sixth black, with only 
their apex whitish, and the fourth basal ly nigrescent; teguhe, 
coxa; and trochanters entirely black ; areolet broader and very 
broad above. Length, 13 mm. <$ only.—The type was captured 
at Harrar in Abyssinia, 1912. 

3, TRIANGULATOR, sp. 11. 

A black male with profuse whitish markings; the legs and 
abdomen red, with segmental apices whitish. ' Very similar to 
the last species and differing from 8. didymatiis in the convex 
scutellum, sculptured metanotal areola,, black external orbits and 
mouth-parts, and in the rufescent flagellum. It is distinct in 
having the areola remote from metanotal base, and its apex 
flavous, which colour extends thence obliquely to the obsolete 
apophyses; the abdomen is not black-marked, and the stigma is 
black. Length, 9 mm. <$ only.—The type is from Queenstown in 
Gape Colony, where it was captured during 1907 by E. T. Weils. 


Xenojoppa. 

The discovery of this genus in Africa is as interesting as that 
of Lageuesta and other genera that have hitherto been regarded 
as purely Oriental; it is even more so, on account of its peculiar 
specialization, for it is the only one known to me among the 
lehueumonides that shares coxal dentition with the Phmogenides, 
Xenojoppa ,"was published by Cameron in 1902 (Entomologist* 
xxxv. p, 179) upon finding .that his original name for the genus, 
Magrettw (Ann. Nat, Hist. vii. 1901, p, 480) had already been 
employed by Brunner v. Wattenwyl in the latter’s LMonogmpliie 
der S ten Opel matiden und. Gryllacriden ’ (Verb. z.~b. Gen. Wien, 
xxxviii. 1888, p. 285). Two species were brought forward by its 
author (lib. cit. p. 481 et xii. 1903, p. 569); and I have seen a 
third *•'; a.!I from Northern India. The following considerably 
extends its southern range. 


# XEXO JOPPA KALT, sp. HOY. 

A shining and metallic, particoloured species. Head baccate and blade, with the 
mner ocular orbits flavous and most of the mouth rufescent; civ pens not discref ed 
Anteinue setaceous, not elongate, with the seven central flagellar joints white’ 
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L FOSSIERONS, Sp. 11. 

A. shout, trimloim-'id female: head and thorax pale st-mmineous 
with occiput, through ocellar region and centre of fro ns to 
sc robes, antenna* (except, a discal central seven-jointed white 
band), and disc of thorax mainly, black; abdomen and legs clear 
red with only apices of sixth and seventh segments subnigrescent 
before the narrowly white anus, and tarsi diseal]y infuscate. 
Mead posteriorly as broad as eyes, with both temples and 
cheeks lniccate; irons depressed throughout., glabrous and glit¬ 
tering, slightly transaedculate below ocelli, with the elevated 
orbits incurved below ocelli; face and elypeus transverse, not 
discreted, distinctly ami in centre rugosely punctate, with apex 
of the latter centrally a little concave, not dentate; labmm 
exsertod. Thorax with pleura) and sternum Ha,vicious ; inesonotum 
shining, sparsely and coarsely punctate, black with elevated 
callosities before and below radices and two diseal vittas Jiavous; 
notanii elongate, line and subparallel; metathorax, dull ami 
punctate-aciculatc, with petiolar area strongly concave, centrally 
stramineous and very long; areola proportionately short, trans¬ 
verse, extending to base, apically concave and laterally rounded, 
emitting no costulm; spiracles elongate, dentiparal area) produced 
but with no apophyses, externally stramineous. Bcutellum 
slightly convex, very coarsely punctate, laterally finely carinate 
to the excised, apex ; Havens with a black longitudinal streak 
down Its centre to near apex ; postseutollum tin,voits. Abdomen 
closely punctate and dull; basal segment sliagroened, with sides 
of the broad postpetiole distinctly punctate; gastroemli striate 
and deeply impressed, broader than the aoieula.to intervening 
space ; bypopygium extending to apex, terebra. black and hardly 
exserted. “Legs normal, anterior paler, claws minute; anterior 
tarsi • subdilated, hind coxae subacutely dentate on their inner 
side. Wings hyaline, radix and teguke fulvous, costa ami stigma, 
black; areolot triangular, coalescent above, distinctly produced 
externally, broader than high; nervelet, ami another in second 
recurrent, distinct; diseoidnl cell subpnmlkd, lower basal nervnre 
vertical and very slightly postfureal. Length, 13mm, $ only. 

Thorax cmruh'soout and metallic, with its disc gmm and reticulate; notauli wanting; 
aroohi small and qniulmtfi, omitt ;ing the entire eostuhe from near its a pox ; petiolar 
area narrow and parallel-sided. ScuUdium stramineous and subgluhrous, elevated 
and laterally margined throughout. Abdomen fusiform and brilliant blue with 
hnsal segment fulvous, its apex and the apices of the second and fifth to seventh 
segments pule .stramineous; first; segment convex and nearly smooth, the second,ii 
little dull with 'longitudinal striation and large gastrocudi: teivbra not exserted, its; 
base covered by hypopygimn; venter black with i the two basal "segments, white and 
alone plicate. , Legs clear fulvous, with only. the anterior eoxa> white and 
hind .tarsi black. -.. Wings alightiy.:-clouded'}/,stigma : 'black,- radix' and tegxdar testa¬ 
ceous; cubital nervnre, hearing very slight nervelet, straight and "subparallel witlv 
the analareolet not ..coalesced: above,. radius -apioally-retlexed,'. Length, Ti'/mnn 

only.-^Extremely distinct from both ;• Cameron’s species in its: conspicuous 
coloration, black face, narrowei’abdomerh and in the straight inner^cubital nervure 
.with sessile araolet/and" apioally curved radius. India bor.; Debra Dun and,,I, 
believe, AsaaPbT'v /'A: . : v> : 
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—The peculiar prolongation of the elevated frontal orbits below 
the ocelli is remarkable.—Taken at Entebbe in Uganda between 
10th and 20th March, 1914, by 0. 0. Gowdey. 


Ctenicjfine omon. 

The third of the subgenera into which Thomson split the 
Wesmaelian genus Amblyteles (Opnsc. Entom. xix. 1894, p. 2083). 
I have already assigned to it one South African species (Ann. 
S. Afr. Mas. xv. 1916, p. 365); three of the pahearctie kinds 
that extend to Algeria fall herein ; and Dr. Roman has recently 
shown that the Egyptian A. tmiricus Kricchb. (Entom. Tidskr. 
xxxi. 1910, p. 157, <$ 5 ) is also referable to it. 

1. CASTANOPYGUS. Sp. 11. 

A slender and somewhat small, black male with the antennae 
(except apices), anterior tibiae and femora, face (except its stra¬ 
mineous orbits) and clypeus, fulvous; and the anus from base 
of fifth segment, crimson; wings evenly infumate. Head small 
and transverse, posteriorly obliquely constricted ; frons and face 
subcon fluently punctate, clypeus irregularly punctate, short and 
impressed in centre of its truncate apex; lahriun exserted. 
Thorax immaculate black, closely punctate and not dull; notauli 
deeply impressed; ineta,thorax convex, with stout carirue ; areola 
subtriangular, apically truncate, basally constricted and acuminate 
at postscutellum ; spiracles elongate, apophyses wanting. Bern- 
tellum deplanate, apically aciculate and laterally carinate to 
centre. Abdomen sublinear and dull with second segment striate; 
postpetiole abruptly explanate, closely aciculate, with spiracles 
prominent and its apical angles punctate; gastrocceli deeply 
impressed and somewhat large; valvuke red, extending to apex. 
Legs slender and black with the front tarsi, tibia*, and apical 
half of femora internally, pale; tarsi setiferons. Wings small, 
infumate throughput; tegulae and stigma black; areolet exactly 
pentagonal, broad above; nervelet wanting, lower-basal nervure 
slightly postfureal. Length, 11-12 mm. d only.— Closely allied 
in coloration to Amblyteles- castanopygus ■ Steph.—Males were 
taken on the western foot of the Aberdare Mountains, at an 
altitude of 8300 feet, on 1st March, 1911, in British E. Africa. 

Subtribe Heresi arch ini. 

Tlie following genera are here grouped under this subtribe in 
a somewhat different sense from' that intended by its erector in 
Smith’s ‘ Insects .of New Jersey,’ 1900, p. 567 ; though hardly 
from that of Wesmael when erecting the typical genus Jleremarckes 
(Mem, couron. Acad. Belg. 1859, p. 93), since tlie latter makes no 
reference to the shape of the face which, on the contrary, is 
shown (as figured) to he not transverse. Its metathoracic 
spiracles are linear, and the restriction of the group in my 
4 British Ichneumons’ of 190.3 was for local purposes Tidy. 



ICHNEUMON'IK.K IN TILE BRITISH MUSEUM. 


165 


As a. matter of fact there appears to he hut a. single foundat ion 
which consists solely of the simple mandibles, ending in a, single 
point or tooth in place of the bidentatc apex usual in lelmeu- 
monidag to distinguish this group from the Oxypygini; and I do 
not 11 ml that Ash m end \s characters (Proc. 11.8. Nation. Mus. 
1900, p. 12), “ Head, viewed from in front, broader than long; 
occiput strongly concave, the temples broad, full/’ no repetition 
of which is made at lib. cit. p. 20, are constant. At all events 
the following genera all have the face longer than broad and 
bear facies of Oxypygini, usually with the remote hypopygium of 
that subtribe. Some local cause for which we are at present 
unable to account—not improbably peculiar ease of emergence 
from the host*pupa—has eradicated the lower inaudible, and on 
that account thrown these genera in a sufficiently convenient 
group, differing in nothing hut the mandibular structure from 
Amblypygmi and OxypyginiIn all other respects Myerma , 
(■IdaykiSy etc., might be .considered true Ftcnicfaieimum- species, 
while Fikanta rvjicauda Cam., from India, is almost a true 
jVmhlytelm pcdlialarms Grav., from Europe. 

Neither Wesmnel nor Berthotimieu recognized the present 
Subtrihe; but Schmiedolvnwht in 1902 adds to the already 
known four genera, Myarmo, Fikanta and Setanta from India, of 
which I have shown (of. Amhlytdes supra) the last to be a mere 
synonym. 

List of 'Hbr'esiarohid Gmmi. 

Stun o dost us Berlhoumiou, Ann. Hoe. Etitnai. Prance, lxv. 1896, P< - Gvul- 
hoA'jfit Wosimiel, Nome Mem. Acad. Bmx, Nviii, 1814, p. 165 (nee Westw. 
1812).—Kuropa, Africa tor. ’ 

Him khia ficircs Wesnuuh Mem. couron* Acini. Bel#. viii, 1850, p. 03.— Kuropa, 
Kinski nn km us Poratur, 'Veviu imms8..Hheii»l. xxv, 1868, p, 102 (specks tardat ,).— 
Kuropa. 

Plaoidtu y pus Ashmead, Proc. U.H. Nation. Mus.. xxiii. 1900, p. 20.~ - A mer, tor. 
Oyrooonta Cameron,' Ann. Nat. Hist. vii. 1901, p. i85,—India. 

Fii»i5anta.C mneron, Ann. Nat. Hist. vii. .1.901, p. 525.-:.Judin. 

Mv.mimvu,) Cameron, Ann, Nat.Hist;, vii. 1001, p, 623.- -India, Burma, 

Muuori’A Cameron, Zeitsehr. Hymen, u. I>i|»t. 3i, 1902, p- 301.— India. 

A i«o A Tim Cameron, Zoitnelir. Hymen, u, Dipt, ii. 1902, p. 398.^—India, Burma. 

CiUAUTiAH'CniJiwiii, Ami, Nat. Hist. is. 1902, p. .162 eft c. xx. 1.007, p. 81.-.India. 

N.mnA ria, CViRRuxui, Ann, Nat. Hist, xi. 1903, p. 313,“ ; 'dti(lia, 

Oasiu iuna Cameron, Trans. Kntom. Hoc, Loud. 1903, p. 219.— Assam. 

TarI'T ocjnath us Bertlmmmeu, Genera Insect, xviii. 1901, p. 49. 

MAcnoiuiATNtrs Cameron, Rec, Albany Mus. i. 1905, p. 232 et .Aim. H. African 
Mus, v. 1006, p. 175, .. 

Ross ELL x •Cameron, Aim. South African Museum, v. 1906, p. 176,—Africa meiv , 
Allo^totub -Cameron, Ann. Nat. Hist.' xx. 1907, i>. ; 29.—Borneo. ■ 
0:RriiOG»ATH'EijvA. SjuSpligefci, 'Emm, S.W. Austmliems, L, iv, 1908, p. 320.— 
Australia, '■ ■ ■ ■ ■ ■ , , . 

Hmrestajumioides Bret lies, Ann. Mus. Buenos Aires, xix. 1909, p. 61.—Argentina. 

* In the European fauna,.such''.'things .raa.vlr/iii^tnflrw ''Htfidem Wesm. and 
Amhlytdes imiguttatus G.r*y„ fall into tlic piasent category. 



Mil. CLAUDE MCHILLY ON AFRICAN 


166 


Magwenga, gen. nov. 

Mandibles unidentate, apically acuminate, not externally sili¬ 
cate ; cheeks and temples elongate and quite straight, not baccate ; 
frons centrally carinate; occiput and juxta-scrobal orbits acutely 
margined. Flagellum filiform and apically strongly attenuate, 
its basal joints elongate. Metathoracic spiracles linear and 
elongate; mebanotum with, neither carinte nor area?, its centre 
slightly elevated. Scute! lum laterally carinate throughout. Post¬ 
petiole not at all sculptured, with no apical fovea ; gnstrocceli 
large; apex of second segment centrally emarginate; hypopyginm 
remote from anus. All the claws stoutly pectinate. Wings 
hyaline with a central fascia and apical spot nigrescent.—Nearest 
to Gasjyipma , but the cheeks are not buccate, the flagellum not 
compresso-dilated; metanotum excarinate; postpetiole neither 
basally elevated nor apically foveate; basal nervure not con¬ 
tinuous ; tarsi pectinate and wings maculate. 

L MACULXPENNIS, sp. n. 

A dull black female, with the hind coxae red; the wings 
centrally black-banded, with a circular apical spot. Head long, 
glabrous and sparsely punctate, behind the eyes parallel; elypeus 
and face deplanate, hardly disere ted, with confluent and some¬ 
what close punctures, apex of former truncate and laterally mar¬ 
gined ; palpi white; cheeks longer than breadth of the white 
base of mandibles. Antennae black with their centre, except 
laterally, white-banded. Thorax stout, convex and closely punc¬ 
tate, discalJy smooth; notauli obsolete, speculum small and 
glittering; metathorax discally smooth and shagreened, its base 
depressed but not sulcate; petiolar area triangular and laterally 
striate, very small; apophyses wanting, Sen tel him large, smooth 
with a few punctures, broadly margined, with extreme apex 
aciculate. Abdomen elongate-fusiform, roughly punctate, with 
aims from fifth segment and the postpetiole glabrous; petiole, or 
at least its base, red ; gastrocadi large and-double breadth of their 
intervening space; terebra hardly exserted. Legs stout; an¬ 
terior with coxae, inner side of tibiae and. of their femoral apices, 
flavidous; hind trochanters and their indefinitely scope late 
coxae bright red; third and fourth hind tarsal joints white. 
Wings hyaline and not broad ; areolet not quite coal ©scent above, 
lower basal nervure strongly postf ureal; a central broad in film ate 
band from the basal to centre of the disco-cubital nervures and a. 
round eoncolorous spot on apex of radius; hind wing also 
infumate in radial cell. Length, 10-11 mm. $ only.—These 
remarkable females are from 3700'feet at Buddu on the west 
shores of the Victoria Nyanza, on 19th September; and from 
3800 feet to the south-east of Buddu, in the Tero .Forest, on 
26th September, 1911, in Uganda. 
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Miojoppa. 

Head not broader than thorax, roundly constricted posteriorly; 
temples shorter than eyes; face subdeplanate and not discreted 
from clypeus ; cheeks not short, mandibles gradually constricted 
to apex, palpi slender and elongate. An ten me stout and not 
longer than body, broadly white-banded, and beyond their centre 
eompresso-d dated. Mesoplemw obliquely carinate above their 
centre; metathorax, gradually and roundly curved, with its 
lateral carime entire; petiolar area parallel-sided, narrow and 
extending to basal third of metathorax ; areola obsolete, incom¬ 
plete, remote from metanotal base; spiracles suboval and thrice 
longer than broad ; apophyses wanting. Scutelliun deplanate, 
stoutly carinate laterally to near its centre; postscutellum 
basal ly bifoveolate. Abdomen with first longer than second 
segment, and gradually explanate from petiole; second and third 
segments closely punctate; gastrocoeli. superficial, longer than 
broad with the intervening space closely striate ; second and 
third ventral segments plicate ; terebral valvules ex sorted, as long 
as two anal segments. Basal nervure not continuous through 
median; nerve let indistinct,- I place this genus [of which the 
above is Cameron’s diagnosis (Zeitsehr. Hymen, u. Dipt. ii. 1902, 
p. 391), slightly emended by an examination of the genotype] 
next the Platyurini, with which the structure of the basal 
segment is in exact agreement; and I am not sure that it were 
not better actually merged therein, in spite of the mandibular 
conformation. The single known species from India was 
described, loo. eit., incorrectly as female. 

1. Q IT AT) RILl N150LA, Sp. U. 

A dull, black and closely punctate' male with the legs except 
basal ly,- antemuo except disc of scape, .mandibles except apices, 
and the palpi fulvous; facial orbits shortly and two facial vittre, 
a small callosity before radices, a. clot at apical a.ogles of post¬ 
petiole, scutellum except extreme base, and the postscutellum 
llavous. Olypeus npienlly truncate' and a little reflexed ; frons 
and face closely punctate and pale pilose; areola short, semi¬ 
circular, and apically. incomplete; scutellum shining, sparsely 
•'punctate, and su boon vex ; gastrocudi small and valvuhe luteoim ; 
coxa* and trochanters black ; tarsi simple; areolef very broad 
above ; radius sinuate. Length, ’ 11 mm. cf only.—-The sculp¬ 
ture and outline are similar to Cratiehneummi annulator Fab., 
rather than Plaiylabm "ped&torhm -Fab.,- both block males of like 
form and structure; the distribution of the pale marks is 
peculiar.--The type was taken at Deelfontem in South Africa, 
about 1903 by Gob Sloggett. 

Hubtri be Listrodromini 
Neotypus. 

To the two species of this genus, which is; likely to find its 




MR. CLAUDE MORLEV ON A Fit!OAK 


108 

headquarters in Africa, and was erected hv Forster (Verb. pr. 
Rlieinl. 1868, p. 194), t hat have already been recorded by Krieoh- 
baunier and myself, T can now add a third. 

1. OBSCUllATOE, sp. n. 

A small, dull, l)iack female with the thorax and petiole entirely 
red. Head transverse and narrow behind eyes ; front* closely 
punctate and apically trans-striate; face finely trans-striate, 
centrally elevated; clypeus glabrous, broad, uneven, bifoveate, 
apically emarginate ami centrally subreflexed ; lahrum concealed, 
mandibles slender and dull testaceous. A.nteniifc elongate, slender, 
Hpically attenuate, with the basal joints elongate and centre 
white banded. Thorax short and stout, closely and evenly 
punctate, with deep liotauli and dull speculum ; pefiolar area 
covering two-thirds of metathorax, discrete!, its central area 
deeply concave and trans-striate; areola, proportionately short, 
transverse-semdonate, not extending to the depressed base, 
emitting weak costuke from centre; spiracles ova! and oblique, 
apophyses stout and obtuse. Scutellum red, convex, dull, closely 
punctate, laterally margined to near apex. Abdomen ovate, 
dull, very finely punctate; basal segment red and linear, abruptly 
explanate at the black postpetiole, which is finely punctate- 
acidulate with its apical angles and those of the second segment 
white-dotted; gastrocceli very small; apex of fifth segment, 
narrowly, of sixth broadly and'whole of..seventh, white; terebra 
black, not exserted. Legs black and not short, the anterior 
tibite and front femora, mainly testaceous; coxte simple, claws 
pectinate. "Wings hyaline, stigma and nervures black; areolet 
broad above, nervelet distinct, basal nervure continuous through 
the median. Length, 8 mm. 2 only,—The type occurred at 
Mlanje on 26th May, 1913, in Nyasaland. 

Subtribus Flatylabini. 

Platvlabus. 

To. my Table of the southern African species of this genus 
(Aim. S, Afr. Mus. xvii. 8, 19.17, p. 201) 1 am now enabled to 
add a couple of very distinct species, and the a!termite sex of 
another. 

1. ATEIOINCTUS, Sp. n. 

A rufescent-testaceous species with profuse black markings, 
and the setaceous flagellum pale banded. Head slightly broader 
than thorax, and but little narrowed behind the strongly pro¬ 
minent eyes; ocelli and mandibular apices alone nigrescent: face 
and mouth flavidous, the former obsolete]/ punctate and not 
discreted from the apical ly truncate clypeus; lahrum exserted, 
lower mandibular tooth very small. Thorax dull, with the 
mesonotum shagreened and notauli distinct; petiolar area, post- 
scutellum, and disc of fremtni abruptly black; areola as long as 
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broad, basally rounded, emitting fine cost tike from its centre; 
basal area, distinct., spiracles elongate, apophyses wanting. Scu¬ 
te 1 lmn dull and somewhat, elevated with dark lateral carime to 
near apex. Abdomen cylindrical and dull with base of segments 
two to five, and centre of the second, black-banded ; basal 
segment.smooth, shining and ta.usa.lly whitish ; thyridii transverse- 
linear, with the intervening space very narrow ; vaIvuhe obsolete. 
Legs slender with apices of the hind coxa? and of their femora 
nigrescent, of their tibia? infuscate; hind tarsi stramineous 
throughout. Wings normal and ilavesceut, with stigma and 
teguhe Havous; areolet as broad as high, subcoalescent. above, 
emitting recurrent from its centre; basal nervure continuous 
through median. Length, 10 mm. cf only. The black-handed 
abdomen and metathorax are distinctive.--One male at Fort 
Portal Road, Mbarara, in Southern Toro, at 4000 feet, on 22nd 
October, 1911, in IT ganda. 

2. MEMOnUFIJB, sp. 11. 

A pale testaceous species with sparse black and white markings; 
thorax tri colon red. Head transverse and abruptly constricted 
behind the prominent eyes; frons smooth with its base, like the 
elevated ocelli, black : all the orbits broadly, mouth and face 
stramineous, the last deplan ate and obsoleteiy punctate, not 
discreted from the apically truncate elypeus, which is centrally 
impressed ; lower mandibular tooth and the occipital margin 
strong and nigrescent; c ? wil.li centre of frons and whole occiput 
black. Antemifc setaceous, black and a little incrassate beyond 
their broadly white-handed centre ; basal, joints rufescent beneath. 
Thorax dull; mesonotiun laterally deep black, which colour is 
bounded internally by a narrow flavour longitudinal band; 
elongate callosities before' radices clear stramineous, notauli 
short and deeply impressed; metanotmu shining and sparsely 
punctate; areola cord [form, longer than broad and apical ly sub- 
constricted, emitting strong costuke before its centre; petiolar 
aim transfw!iculate, spiracles elongate, apophyses wanting, 
Bcutellum margined laterally to apex and, like the postsou tel I von , 
mtidnlovm and stramineous. Abdomen dull, discaliv deplanate, 
of J elongate-fusiform ; the four basal segments closely sculp¬ 
tured, with postpetiole and base of the second central ly ariculate; 
thyridii triangular, not small and hardly narrower than the 
intervening space; anus from base of sixth segment, valvuhe 
and the slightly exserted terebra, black seventh segment of both 
sexes (fiscally white ; <$ with disc of third and fourth segments 
black-marked. Legs slender and normal, with the bind tarsi 
apically’ nigrescent and their tibia? straight. Wings hyaline, 
teg tike and stigma testaceous; areolet as broad as high, coalescenfc 
above and emitting recurrent slightly beyond its centre ; basal 
nervure continuous. Length, 9-10 mm. cf 2 -—The tricoloured 
mesonotum and anus are remarkable.—The type occurred on 
14th July, 1910, at, Blantyrc, in Kyasaland, to Dr. J. E. B. Old ; 
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the androtype was captured at 6400 feet, on Mount Kokanjero, 
to the south-west of Elgon, in early August 1911, in Uganda. A. 
rather differently coloured female is labelled simply “ Ery thrift,” 
and shows no structural modifications. 

3. get a MorL 

A female of this species which I brought forward in Ann, 
S. Afr. Mus. xvii. 8, 1917, p. 203,-with the capital disc entirely 
red, -was taken a.t St. James, in Cape Town, on 24th October, 
1911, by K. H. Barnard. 

4. VALLATUS MorL 

I was only able to indicate the male of this species (Ann. 
S. Afr. Mus. xv. 1916, p. 370). The 2 differs in having the 
ocelli alone black, the six basal ilagellar joints apically sub- 
nodulose and the first pale beneath; the stramineous thoracic 
markings-are obsolete and mesonotum totally black; the areola 
not broader than long; the scutellum is testaceous, postpetiole 
nigrescent, terebra black and but slightly exserted. 

Fort Portal Road, at Mbarara, Southern Toro, at some 4000feet, 
on 22nd October; and on the north-west shores of the Victoria, 
JNyanza,, at 3800 feet, in the middle of September 1911, in 
Uganda. 

Subtribe Pliseogenini. 

Beneoles. 

Head fully as broad as thorax; apex of clypeus broadly and 
centrally impressed, its sides obliquely-silicate above ; mandibles 
stout and parallel'sided with the upper tooth acute and the lower 
the shorter; temples small and obliquely constricted. Antennas 
longer than body with scape distinctly shorter than basal 
flagellar joint, which .is'much longer than the second. Meta- 
upturn slightly impressed basally and not produced apically, with 
complete area* and no apophyses; areola broader than long and 
su beo districted towards its truncate and strongly carinate apex; 
spiracles small and subcircular. Scutellum evenly subconvex and 
basall'y carinate on either side; postscutellum stout. Abdomen 
elongate and exactly parallel-sided from the postpetiole to the 
exserted terebra; gastrocceli large, oblique, deeply impressed 
and remote from base ; lunula} large, anus pale-marked, terebra 
reflexed and sometimes subvertical. Hind legs much longer 
than the anterior. Areolet pentagonal,constricted above; nerve- 
let wanting; basal nervure continuous through the median; 
nervellus intercepted far below its centre. 

“The small, round metathoracic spiracles refer this genus to 
the PMmogemni. In Ash mead’s * Classification of the Ichneumon 
Flies’ it would come in near Ilerpestonms . Characteristic 
is the long, sharp pointed apical and indistinct subapical tooth 
of the mandibles,” says Cameron, in erecting this genus 
(Entom. xxxvi. 1903, p. 260) on a single Indian individual. 
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1 consider the genotype more remarkable in its large and remote 
gastrocxeli, subcubical bead, which is no narrower than the thorax, 
the re flexed terebra, and the very broad cheeks which are 
anteriorly hardly narrower than the eyes. In all species the 
meta,thoracic spiracles are suboval. 

1. DTMJ/DIATUS, sp. 1 ). 

A black species with the thorax and petiole red, anus and 
trochanters white. Head transverse, deep black, and posteriorly 
narrow; frontal orbits broadly, and centre of the external ones 
narrowly, white; face and clypeus black, deplanate, closely punc¬ 
tate, discreted, with the hitter broad and apically truncate; palpi 
white. Antenna} filiform, broadly white-banded with the basal 
joints ruf ascent beneath. Thorax cylindrical, dull and brick-red 
with pronotum white and prosternum nigrescent; mesonotum 
closely shagreened, with elongate hut superficial notauli; meta- 
thorax somewhat short, closely punctate; areola as broad as 
long, apical ly truncate and basal ly rounded, emitting distinct 
central costnlue; basal area, entire, the petiolar subvertical and 
transaciculate; apophyses wanting, spiracles exactly ovale. Sou- 
tellum shilling, quadrate, sparsely punctate and laterally margined 
throughout. Abdomen deep black, with the first segment brick- 
red ; three basal segments dull, the first convex and slmgreened 
with prominent lateral tubercles; thy rid ii transverse- linear, 
intervening space very narrow ; segments five to seven deplanate, 
quadrate and strongly nitidulous, the seventh white; terebra 
slender, black, slightly exserted. Legs black .with the anterior, 
except basal ly, subtesta coons; all trochanters, except apices of 
hind ones, pure white and calcaria subcon col orous; bind coxa) 
simple. Wings hyaline and somewhat small; teg tike and stigma 
dull ochraceous; areolet pentagonal ami not large; basal ncrvure 
continuous. Length, 9 mm. $ .—Certainly allied to the genus 
IHmlolm in its abdominal structure.—Taken at Durban during 
1902 by If. Muir, ex coll. D. Sharp. 

2. POL! TA N US, ftp, II. 

A black species with most of the thorax and legs testaceous, 
and the anus white. Very similar to the above species in struc¬ 
ture, but with the basal segment black ; the whole metauotum 
with fremun and a, central spot at tnesonotnl apex black; the 
external orbits broadly, with the face and mouth except longi¬ 
tudinally in the centre, white; the legs are not white-marked 
and the areola is a little transverse. Length, 7 mm. $ only.-- 
Captured at Western Aiikole during the middle of October 
1911, at between 4500 aiid 5000feet, in Uganda. Flueogenini 
appear rare in Tropical Africa; of the twenty species recorded 
from the Continent, no more than four are known south of the 
Sahara, besides those here described. 
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12. Results of a Meiidelian Experiment on Fowls, includ¬ 
ing the Production of a Pile Breech ‘ By J. T. 

( Hinninccham, M.A., F.Z.S/ 

[Kuwed April 29, 1919 : Road May 27, 1919.] 

(Plate l*) 

In the * Proceedings 9 of this Society for 1912 there was pub¬ 
lished a paper by me under the title “ Mendelian Experiments 
on Fowls/’ in which I recorded certain results of a cross between 
a male black-red Galina hanhiva and a Silky hen. The object of 
the present paper is to describe the later generations obtained 
from this cross, and especially to describe in detail how it 
produced a “pile” type of colour which bred true; In my 
former paper I mentioned the fact, that the two white cocks 
of the first brood of the F a generation at the age of 4| months 
showed a yellowish-orange band of colour across the loins, and 
the second of them had also some very pale patches on the neck 
ventrallv and above the eye on each side. In April 1916 I 
exhibited at a meeting of the Zoological Society, a number of 
skins of the fowls bred from this cross, including specimens 
of the pile birds of both sexes, but hitherto I have not recorded 
in detail the characters observed in successive generations of the 
crossed birds, as I. propose to do in the present paper. 

All the generations were descended from a single pair of the 
F generation, hatched from the original crossed pair at the 
Zoological Gardens. To distinguish the generations, broods, 
and individuals 1 have adopted the following formnhe: the 
number indicating the generation is placed below the. line after 
the letter F, it is followed by a. Roman numeral/indicating which 
of the successive broods of that generation the bird belongs to, 
then follows an Arabic- numeral indicating the'particular bird 
of the brood, and lastly the symbol of sex. Thus F ;t Y 1 $ is a 
hen numbered 1 in the 5 th brood of the 4th generation. 

In my former paper, which' dealt only with the F a generation, 
I pointed, out that the only two whites of the first brood showed 
a trace of colour, whereas the Original silky of the crossed pair 
had no colour. - Both, . these -whites were cocks, and F a I 1. df 
showed a hand of faint, orange-yellow colour across the loins, 
while 'Ey! 2 c? showed a similar band-, stilt'fainter, together with 
some very pale patches cm the-.neck' ventrally and over each, eye., 
This condition was noted on. -September 3(), the birds having 
been hatched on May 15 (age.4 j months). 

There were two--others, both.white, in a'.second brood-, date of 
. hatching'not recorded. ■ 1 Of';'these.:F r IT 2cf-■ also, showed a 'tin-go 
of yellowish colour across the loins. F a II 1 5 was given away 
at an early age, and no pigment on this hen was noted, although, 
considering that at the time 1 was not aware of tire sexual 

* For o\'|.l:ut:it iou of tin- Plato st-<* p. 202, 
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difference in tins pigment, it is not certain that pigment was 
entirely absent. 

My view concerning* this trace of pigment in otherwise white 
recessive?* was that the segregation of the colour-character was not 
complete, but that a trace of the pigment-character passed over 
to the recessives. If this ha-ppened at every generation the 
amount of pigment should increase, and in order to test this I 
mated the slightly pigmented recessive with a coloured dominant 
bird. The birds of F 2 were mated thus: 

(1) F., I IS white x F a 1 6$ coloured and 

F., I 8 $? coloured. 

(2) F, I 2 S white x F a I 7 £ coloured. 

The two females of the first mating both had light-coloured 
heads, while No. 7 in the second mating had a, black-coloured 
head. This is an individual difference in the colour of the 
dominants which is further discussed below. 

F, t I was from the second mating shown above, and consisted 
of four chicks hatched, three “white ” or recessive, one coloured. 
This, of course, shows that the hen parent was heterozygous for 
colour, as if she had been a pure dominant all the chicks would 
have been coloured* In this brood I noticed for the first time a 
peculiarity of the recessive chicks in the down stage. The 
coloured chicks, as in other black-red breeds, are longitudinally 
striped : a broad dark stripe runs along the mid-dorsal line, and 
on each side is a narrower dark lateral stripe which on the head 
passes through the eye, the intermediate parts and ventral down 
being of a lighter brown. In the recessive chicks there are white 
bands where the darker bands occur in the coloured chicks, and 
yellow down on the rest of the body. As will be seen Inter, this 
agrees with the “pile” character in the fledged and adult birds. 

The first brood of F ;j , hatched May 13, were carefully examined 
on June 23 , when they were (> weeks old and nearly fledged. 
All three recessives had colour on the throat and breast, but in 
different degrees: No, 2 had most colour, not only brown colour 
quite distinct but also black feathers here and there; No. 3 had 
less colour, and No. 4 least. At this date there was no colour on 
the back. 

F g II, hatched about May 23, 1912, consisted of 5 chicks, 

4 coloured, 1 “white ” or recessive. This last showed very 
slight but distinct colour on the throat on June 29, when 

5 weeks old, and no colour on the hack. As in Brood I, at 

6 weeks of age, this is the condition when the chicks are first 
fledged, when they have developed the first adult plumage. 

In brood F ;t III, hatched May 28, there were 11 chicks, 

6 coloured and 5 white. Of the latter, all except No. 7 showed 
some brown on throat and breast on July 17, when they were 

7 weeks old. A slight but distinct trace was afterwards seen on 
the throat of No. 7. 

At this time I knew nothing about the colour-characters of 
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pile fowls, ii.n«1 did not suspect that sex had an important 
influence on the development of the small amount, of colour 
which I was observing on the white or recessive chicks. In the 
second generation F a .1. 1 & 2 were both males, and I made a 
note that the colour on tin* hack of these seemed to get a little 
deeper as they grew older. 11 l was a. white female and 
F. ( II 2 a, white male. The former was given away at an early 
age without any record laving made of the presence of colour on 
its breast; 17, 11 2 was killed on November 8, 1912, when it was 
about 5 months old, ami it is recorded in my notes tint it had 
a tinge of yellow over the hack (which includes the dorsal part of 
the folded wings), but that the colour was very slight. 

In the three broods of F, { above described the two whites of 
the first brood were both males, the single white of the second 
brood was also male, of the five whites in the third brood 
F, in: 7, 8. ? & 11 were males, 9 & 10 females. On August 25 I 
first observed with certainty that in the males the colour dis¬ 
appeared on the throat- and breast as it developed on the back 
and loins, while in the females it continued to increase somewhat 
both in depth and extent on the throat and breast. At tins date 
in 17,1 2 d the brownish colour was much diminished on the 
breast, and there was quite a, deep buff on the hack and shoulders. 
In 17,1 3 c? the colour on the hack was not so deep, F,, I 4 S was 
killed on July 23, its skin was preserved, and is still in my posses¬ 
sion showing a narrow hand of rather deep brown extending from 
the throat to the breast, and scarcely any yellow on the back.' At 
this date this brood was 3,j months old, and, as I found the young 
fowls were sexually mature at 5 months of age, it is evident that 
this change of colour in the cocks from the breast to the back 
takes place at puberty, while before that time, in the first adult 
plumage, the cocks.resemble the liens. On 'the same date the 
only white in the second brood, F V JI 5 J , laid slight brown on 
throat and breast, rather deep buff on back and shoulders. 
In the third brood which, of course, was younger, the cocks 
showed colour coming on back, and a. little still on the breast, 
except No. 7, which had least colour of all the five whites. The 
hens 9 10 had brown on throat • and no colour on back. 

I n August of the following year { recorded in my notes the fact 
that of the surviving white, l, e., piles of this generation, the two 
cocks, F.j.T 2 & 3, had buff colour on the loins but no colour on 
the breast, while the hens, F,, II 9<fe 10, had brown on the breast, 
but no colour on back or loins. Two further points are to be 
noticed in F <<} (a) that the amount of colour in the recessives for 
plumage colour varies in the individuals though present in all, 
(b) that the maximum amount of colour is .distinctly greater 
than in F a . The total number of F a chicks hatched was 23, 

II pile, 12 coloured. 

F 4 , 1913, and F 6 , 1914, 

I'lie first brood of this generation was hatched April 11, but all 
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the yellow chicks in it died in the first week, so there were no 
recessives in phi mage-colour among the survivors. The parents 
of the second brood were F t I 2 ifc ♦> d* X F ;{ II 2&4J, the cocks 
recessive, the females coloured. As the coloured hems were 
known to be heterozygous for plumage-colour, it does not much 
matter for this character which of the cocks or hens were parents 
of individual chicks. F 4 II 5 was recessive male, F, II (S «& 7 
recessive females. These all had some brown on the throat in 
the first mature plumage in different degrees, most in F, II 5, 
in which it was considerable. There were seven chicks in the 
brood, the other four being coloured, hut Nos. 1 k 2 died in 
the first week. No. 6, a cock, had plumage of remarkably rich 
colour, a port-wine red on the saddle and shoulders, rich orange 
neck and saddle-hackles, a deep glossy black on breast and tail. 
Altogether nine broods were hatched in F p the parents in 
each case being one pile and one coloured. Of these F t \s, 
16 were pile and 25 coloured, a proportion not approaching very 
closely to the equality expected on the Mendelian theory. All 
the piles or recessives had more or less colour on throat or 
throat and breast, some only a little, while F t V 1 2 , hatched 
June 13, had in July, when about 5 weeks old, deep and con* 
tinuous brown on throat and breast and extending in traces 
over the whole ventral surface, The mother of this one was 
F :} III 9 J , which had, at any rate when examined the previous 
year, only a little brown on throat. In the hens the amount 
ok brown usually increases somewhat as they grow older. 

The birds of F i kept for breeding were :— 

F,11 3 6 , coloured - verv rich! v coloured. 

F, IT 5 j ; pile. 

F 4 IY 3$, coloured. 

F, V 1 J v pile—much brown on breast and abdomen. 

F t VIII 6 2 , coloured, silky. 

F t Ym 7 C ?. coloured, silky. 

F. VIII 8c?, coloured normal. 

Beven broods were hatched from these, forming the F s . gene¬ 
ration. Of these, F. Ill, F, IV, and F, Y were offspring of 
parents similar in colour. The parents of F. IY were F, 1S 5 
pile and F 4 YIII 4 2 pile. This mating was made to ascertain if 
any segregation took place between the brown and the white of the 
pile when they were bred together. Eight chicks were hutched 
and they were all pile. There were four cocks and four hens, 
and in the sexually immature condition, after they were fledged, 
all bad more or less brown on the breast, though the amount of 
colour varied from “ considerable” in F.IY 3 C ? to very slight 
in ■ Fjj IY 7 k 8, both 2 * This shows, I think, that the piles 
breed true, that there is no segregation between the brown and 
white, ' 

The four broods—F 5 I, F. II, F,YI, and F„YII—■were off¬ 
spring of matings of pile with coloured as in previous generations, 
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all the coloured being heterozygous and carrying pile. The 
total number of chicks in these tour broods was 26. of which 
12 were pile and 11 coloured. In Broods J A 11 only one chick 
survived to maturity in each, ami that in Brood 1 was coloured. 
F/IJ 3 2 was a, hen with much brown on breast. The nude 
parent of F. II, namely F t V 111 2 , had also, before the sexual 

change of colour took place, much brown on breast. In the piles 
of the oilier two broods there was brown on the breast of the 
hen or yellow on the hack of the cocks in all eases, but no very 
distinct evidence of increase over the previous generation, 
Owing to my visit to Australia in 1914, I was not able to 
examine these two broods for colour till they were three or four 
months old, when the males were already losing the colour on 
the breast and developing it on the back, and the colour on the 
hack is never more titan light yellow, while in the liens it is a 
much deeper brown on the breast. 

YA M was the offspring of F t VJ11 6? and F, VIII 7 c?, both 
dark-coloured birds with silky plumage. As these were both 
heterozygous for plumage-colour there were some piles among 
the offspring, the numbers being 5 coloured and 3 recessive. Of 
the latter one died in the down stage, and the other two were 
both males which had brown on the breast when first Hedged. 
F* V was the offspring of F t VI II 8 c? X F, I V 3 2 , both coloured. 
Only one F s V 7 was pile, and this when first fledged had mode¬ 
rate brown on the breast. 

The birds kept from F, for breeding again were :-~~- 

F, I 1 3 2 , pile with much brown on breast. 

'F, V n cl, coloured. 

K 1.11 1 <fe 2 2 » dark silky. 

F. VI 1 c?, coloured, dark. 

F, VII 1 t ? , coloured. 

F. V 2 & 4 5 * coloured, light. 

F g I V 3 2 , pile with- brown on breast. 

F, VI 2 2 ? coloured dark. 

F., V I 3 2 , coloured light. 

F,V 7 c?, pile. ' # ' * 

17 V 6 2 , coloured light, silky. 

. . ¥ () Generation, 1915, 

In the F„ genemtion eleven broods were hatched. Of these 
six, were from matings of pile with coloured, and of the chicks 
produced by these. 24 were coloured and only 9 pile, ..This is very, 
far from the expectation of 'equality, and the diiferenee is greater 
than in F 4 or 1A. In F a several of the broods were small, .as 
though fertility had’ :decreased,:.and-it is possible that more of the 
recessives were either, unfeitillzed or dietl before 'hatching. In 
all these piles of F e as well as in those produced by matings of 
heterozygous coloured birds together, brown colour was present 
on the breast in the first feathering, disappearing in the cocks as 

Proc. Zoom Sue..1919, No. X11. 12 
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it developed on the saddle. I have no record that any general 
increase in the pigmentation was noticed, but on the other hand 
no individuals are noted as having slight or very slight colour on 
the breast; the records in my notes are either simply brown on 
breast, or brown on breast moderate. 


The Pile Coloration in Fowls . 

I think the above evidence is sufficient to show that the 
recessives from this cross of Black-red with 'White Silky were not 
pure white, but developed in 6 generations into Pile fowls. The 
Pile, a word which is probably related to pied and magpie, is 
described by Mr. John Douglas, in Lewis Wright’s 4 Book of 
Poultry/ 1885, as a variety of Game-fowls. According to the 
description, it is white where a Black-red is black : neck and 
saddle-hackles light chestnut-red, hack chestnut and claret-colour, 
shoulder covert and bow of the wings rich claret-red, breast white 
or laced with pale chestnut, abdomen and thighs white, tail white 
or with a slight tick of black cm the sickles. This applies to the 
cock; in the hen the head is light golden chestnut, breast a 
rich chestnut right up to the throat, thighs almost pure white, 
hackles white faced with yellow-chestnut, back creamy white 
with a shade of gold, tail white. 

The word chestnut here evidently means much the same colour 
as I have called brown, which on my birds is a light reddish 
brown. Nothing is said in the description about the immature 
cocks having brown breasts, while in the adult the breast is white, 
but this is naturally to be expected considering that the pile is the 
.absence of black. In the cock of black-red fowls the breast and 
tail are black : in the hen the black is chiefly on the back, head, 
and tail, and almost absent .on the breast and abdomen. Before 
sexual maturity the cock in its first plumage naturally resembles 
the hen. At the same time it is to be noted that in Mr. Douglas's 
description black is not entirely absent from the pile, and it was 
not entirely absent from those which I bred, an occasional black 
feather or one partially black having been very frequently 
observed. 

Mr. Douglas remarks .that "Piles breed true to colour, as I have 
shown was the case in my experiments, but that now and then a 
cross of the black-red is thrown in to give hardness of feather, 
after which every black-red produced from the cross should be 
destroyed. This seemed to imply that, the pile was dominant and 
that when they were bred together after the cross they produced 
dominant piles and recessive black-reds. As this was so contrary 
to my own experiments, I wrote to Mr. F. Smalley of Silverdale, 
Lancashire, an experienced breeder of Game-fowls and well 
acquainted with Mendelism, who very kindly answered my 
questions. He informed me that Pile is quite dominant to Black- 
red so far as Game-fowls are concerned, whether the cross be 
made with the Pile male or Pile female. Mr, Smalley also stated 
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that according to theory Pile first came from crossing Black-red 
with white, but that such a cross cannot now be made because 
there are now no pure white Game, all our whites being “sports” 
from. Brown-reds, which bred niter «*?, always breed white, but 
which if put to any other colour would at once produce “colour” 
and most likely that colour would be Pile. 

We have now to consider the theory or explanation of the 
origin of the Pile coloration. My experiments show that a 
recessive pile is produced by crossing recessive White Silky with 
dominant Black-red, and it therefore seems probable that a 
dominant. Pile would be produced by crossing dominant white 
with Black-red, or perhaps other colour. Such crosses I have not 
yet tried, but hope to do so in future. With regard to my 
recessive Pile it would seem that the simplest explanation is that 
segregation is not complete or perfect, but that the chromosomes 
of the white parent, originally without any colour factor, in the 
segregation of gametes in the heterozygote take with them some 
of the substance of the colour-bearing chromosomes, and so cause 
the development of colour. It must be remembered that the 
Black-red itself is pied : that is to say, in the cocks the black and 
red are in separate areas, almost completely exclusive of one 
another; although in the hens these colours are more mingled, but 
with reddish brown preponderating on the breast and abdomen. 
The black segregates more completely than the red, but not quite 
completely, since there are black feathers.or traces of black in the 
Piles. I t is impossible to suggest that the black is dominant and 
the red recessive, for in that -case the P t would be black and white 
pied. The recessive pile then, having a certain amount of 
dominant red or reddish brown with recessive white, might be 
expected to segregate, and the effects of such segregation would 
be visible when the piles were bred • inter se. That such a 
segregation does not occur completely .is'shown by the fact that 
all the offspring produced by pile X pile have some amount of 
colour, but the fact that this- amount of colour varies in the 
individuals may indicate that a varying degree of segregation 
occurs, and probably by selecti ve mating a pure white could be 
again produced. 

The fact, however, demonstrated in the experiments of Bateson 
and Pun nett ^ that when the Silky is crossed with a certain other 
recessive white, completely coloured black-red .birds are produced 
in F t just as crossing of two white races of Sweet Pea may 
produce completely, coloured flowers, suggests that the origin of 
the recessive pile in my experiments may require a more 'com¬ 
plicated explanation. According to Bateson, the colour must be 
due to two factors X and Y, and when either of these'is absent 
the bird is white. In the case of the two recessive whites'pro¬ 
ducing colour when mated, one has one colour-factor absent, the 
other the, other, 'so that when ^fertilization takes, place the' two 
factors X, Y are both present and fully developed colour results. 

Bateson-, 'M&ndelVPrinciple of Heredity/ 1909, j>. IDS, 
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The absent factors being represented by small letters, one of the 
white parents is Xy, the other x\, or, rather, these symbols 
represent the constitution of the gametes, the parent birds them¬ 
selves must be XXyy or xxY V. The Silky in my experiment 
then must contain one factor for colour and its gamet es must ho, 
say, Xy. The Black-red, on the other hand, must contain both 
colour-factors, and its constitution must be XXX Y and its gametes 
must be XY. The F„ then, with colour dominant will be XXYy, 
and the gametes of tin’s will be XY, Xy. The fertilizations in h\ 
will therefore be XYXY, XYXy ami XyXy. 

The result, it will be seen, is much the same as if the colour was 
due to a single factor, the first- combination giving pure dominants, 
the second* dominant (/.<?., coloured) birds carrying recessive 
white, and the third recessive white like the original Silky, 
The hypothesis of two colour-factors and the presence of one of 
them in the Silky thus in no way helps to explain the appearance 
of the pile-colour in the later generations of my cross : whether 
there is one colour-factor or two, the appearance of colour in the 
recessive could not occur if-segregation were complete, as Monde- 
lians assume it to be. Segregation would result in the recessive 
in F„ or any other generation having a total absence of one colour- 
factor, whether X or Y, and the occurrence of the colour in the 
pile shows that some portion of the missing colour-factor lias 
passed from the dominant to the recessive—in other words, has 
not been completely segregated. 

Differences in the Coloured Birds. 

Although the production of the pile coloration is the* most 
important of the results of this cross which I have to record, I 
propose to discuss peculiarities in the heredity of other characters 
and consider how far they depart from expectation according to 
Mendelian theory. One of these, consists of variations in the 
depti:y>f colour in the coloured dominants, These' variations did 
not form a continuous series, but divided themselves into two 
distinct types—a dark and a light. X riot iced this first in some* of 
the coloured birds of F a , where F a I (» A 8 5 are noted as ha ving 
light-coloured heads, F y I 7 as having a, black bead. In later 
generations I noticed the whole plumage of hurts with black head 
was darker than in those with light head, but I found it difficult 
to distinguish the two types in the cocks when adult, though it 
was evident enough in the first mature plumage in both sexes. 
In F { IX, the parents of whiehnvere F a I Id coloured X F 8 III 
■TO ? pile, there were 5 coloured birds to one white, and all the 
coloured were of the lighter type, but whether the male parent 
was of this type was not noted. 

I tried to acertain whether the lighter type was recessive to 
the darker. The parents of F,-III were both dark silky, and of 
the 5 coloured birds in this brood two were of the darker type 
with black crests, two were light, and one was intermediate* in 
general colour, but without the black crest. The parents of F :> Y 
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were bot h of the light-coloured type, and the lirood consisted of 
6 coloured birds and one pile. The (> coloured were all of the 
light type, the character showing in the chicks in the down as 
well as in the mature plumage, in both these broods there were 
recessive piles, ,*> in III, t in F . Y r . Therefore the parents 
must have been carrying the recessive white or pile, and in the 
parents of R ill, there was segregation not only between colour 
and pile, but between light and dark colour. The brood F VI 
was the offspring of F, V 1$ pile an<l F, VIII 7 r J dark silky. In 
this brood there were live coloured birds and four pile. Of the 
former two were accidentally killed during my absence from 
home, so that I was unable to examine their characters, one was 
a male, concerning which there is no entry in my notes to show 
whether it was of the light or dark type, one was a dark female 
with black head, and one was a, female of the light-coloured type. 
It is evident therefore that in this case segregation of "light and 
dark took place in the coloured male parent when mated with 

the recessive pile.in other words, the dark type was carrying 

the recessive light colour, as well as the recessive pile. On the 
other hand, F n Vi 1 and F n X are broods in which a light-,coloured 
parent (female in one case, male in the other) mated with pile 
produced only the light type in the coloured offspring. 

We may conclude, then, that in the dark type segregation may 
take place, while the lighter type is recessive and breeds true. 
Whether the original black-red cock of this cross was heterozygous 
with respect to darkness of colour, or the lighter type arose do 
now from the dark type, is another question. Mendelians would, 
of course, assume.that the light type was a unit or factor which 
always existed, as they do not admit the origin of new factors, 
but their assumption seems to me unjustified. The facts as 
described in my experiments may be explained on Mendeliah 
principles by the hypothesis of epistatic and hypostatic factors as 
applied by Bateson to the colours of mice*. We may assume 
that in the dark-coloured type there is a factor, T), which causes 
the development of the dark colour and is absent in the light 
type. If we write 1) for the factor which determines the darker 
colour and (J for that which determines colour as distinguished 
from absence of colour, using as usual the small letters for the 
absence of these factors, tlien a dark-coloured bird carrying' both 
light colour and white (or pile) may he represented m 

DdOc and the pile ns ddcc. 

The gametes of the dark bird will'he.-...' 

DO, dO, Do, de, while those of the recessive will be all de. 

The fertilizations will be 


DO do. dark-coloured offspring, 

dOde .. light „ „ 

I)c de.. .. recessive white or pile. 

de do ... ,, j) 


# ‘ Mender* Principles of Heredity,* 1909, p. 78, 
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All this is, of course, regardless of the hypothesis that the 
colour in itself is due to two separate factors, X & V. The third 
of the above fertilizations implies that the factor for darkness 
might he carried by the recessive without the factor for colour. 
If so, light-coloured birds mated with pile might produce dark- 
coloured offspring. I have not observed such cases in my results. 
On the other hand, another possibility is perhaps worth con¬ 
sidering—namely, that the factor determining the darker colour 
is only quantitatively different from that causing the lighter. 
The darker colour mat/ be due to an additional colour-factor 
segregating separately. Tims, if we substitute Oe for I >d in the 
above scheme, we shall have as the offspring of a dark-coloured 
bird mated with recessive, OOce, 2 Occc, cece—-in other words, 
dark, light, and recessive in the proportions 1, 2, 1 instead of 
1,1, 2. Which of these agrees better with the actual results of 
experiment, the numbers reared by me were too small to decide. 

Pigmentation of Skin. 

In my previous paper 1 described the occurrence of a certain 
amount of pigmentation in the skin and internal membranes of 
one of the birds otherwise recessive for this character— namely, 
F., II 2d. In subsequent generations this impurity of the 
recessive# with respect to this character was constantly observed, 
the amount of pigmentation varying in different individuals, in 
some cases being greater than in the F„ generation. Thus, in 
F.,IV 2 $ , which died on October 14th when about '5 weeks old, 
the skin of the abdomen was dark, almost black, lighter over 
sternum, dark again over crop and ventral side of neck. There 
was a good deal of pigment round the eye and on lower eyelid. 
The shoulder-joint, elbow-joint, and wrist-joint appeared almost 
black on dorsal side, and the bones of the leg and wing were 
dark. Slight pigment was visible in the peritoneum over the 
gizzard, but none in or on the ovary. 

In F t T, of six. chicks five were recessive in ••skin-pigmentation 
and one pigmented. In all the reeessives there was.pigment in 
the skin of the abdomen and round the eye. F rt I V I g and 
F, IV 2 § were killed in September, 1913, and I skinned them 
after cutting the feathers short to show the surface of the skin, 
but the dry skins now do not show the pigment distinctly, as it 
was in the fresh state. I noted from the examination of 
FpIV 2 5 immediately after death, that the abdomen was quite 
dark, and that the pigment was not only in the skin and 
peritoneum but in the connective tissue of the abdominal wall. 
There was pigment over the gizzard, the oviduct on the left and 
the vestigial right oviduct were conspicuously black, and also the 
ureters appeared as black streaks. 

In the later generations all the recessive# had pigment in the 
abdomen. It is clear that in tins character, as in that of 
plumage-colour, pure recessive# and therefore complete segrega¬ 
tion did not occur, and also that although individuals varied the 
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amount of skin-pigment in some eases increased. Conversely, it 
was noticed in some cases that the amount of pigment in 

heterozygous individuals was diminished.for example, R VII 1 c { 

was pigmented like all the rest of that brood, but when killed 
and plucked in August the following year the breast and back 
were scarcely darker than in a recessive. Both the parents of 
R were pigmented, but if one of them were a heterozygous 
dominant, half the offspring would also be heterozygous, and this 
was prol.wi.bly the condition of R V I I 1 $. 


Structural Character#, 

The three characters hitherto considered are colonr-cllaracters 
due to pigment in the plumage or in the skin and connective 
tissue. I have now briefly to review the structural characters, of 
which there are live namely, silky plumage versus normal, comb, 
crest, feathering of legs, don hie hallux. 

In. the 30 birds of JR generation there were three with silky 
plumage and seven normal, in the first brood the numbers were 
two silky to six normal, the proper proportion of one recessive to 
three dominant. In JR, 23 birds altogether, all were normal, 
although one parent of some of the broods was silky-—the other 
must therefore ha ve been pure dominant. In later generations 
recessive silkies were again obtained. In two silkies of 3? 4 Y, I 
thought the silky character was not perfect, the proximal parts 
of the large wing-feathors being as in normal plumage, and only 
the ends loose-barbed. But I was not able to make a careful 
comparison with the pure silky, so that I have no distinct 
evidence of imperfect segregation in this character, and in any 
case it would be difficult to be certain about a. slight degree of 
the normal character in silky plumage. 

In my previous paper I suggested that the form of the 
posterior end of the rose-comb was connected with the presence 
or absence of the crest, and accordingly these two characters may 
hero be considered together. I stated in the previous paper that 
when the crest is present, and large the posterior end of the 
rose-comb is truncated and trifid. ’RIII 11 j seemed to con¬ 
tradict this rule, for it had a rose-comb pointed behind together 
with a crest. But in this case the crest was slight, and the point 
behind was not so perfect as in ease.vvvhere the crest is absent. 
RIV 1 $ was another.'Similar.case,'-the:rose-comb being pointed 
behind arid the crest - very. - slight.. •. In subsequent generations 
many cases occurred in which the crest was absent, and these 
must, of course, be regarded’ assure recessive*. 

'But the .crest, when present, showed great variation In .size 
and development, noted by me as very slight, moderate, and full. 
It may be assumed, byMepdelians that'the--full crests are’ pure 
dominants, and - the lower degrees are variations in • heterozygotes. 
X was unable to investigate this by breeding specially the indi¬ 
viduals with minimum amount of crest, either with one another 
or with those^ without crest (recessive*). The great variation in 




184 


Jilt. J. T. UUNNIXGJIAM OK RESULTS OF A. 


size of crest is, however, a, fact worth recording, and is anything 
but simple dominance in the hwterozygote. The single combs 1. 
obtained appeared to be pure recessives, hut there were scarcely 
any singles in the later generations. 

Similar remarks apply to leg-feathering. There are many 
cases of total absence, and these may be regarded as pure 
recessives. But, again, there are individual variations, such as 
very slight, slight, moderate, and complete. There are also three 
cases, F n 1 5 <J , F, Ill 2 $ , and F, I V 1 cS , in which there was only 
an infinitesimal trace of feathering on. the legs. The parents of 
the last both had “clean ” legs, -L e, no leg-feathering at all, and 
all the others of F, IV were destitute of feathers on the legs. 
The ease is interesting as showing that a very minute degree 
of a, dominant character may appear i.u the offspring of two 
.recessives. In previous experiments with Japanese .Long-tailed 
fowls I noticed a similar minute trace of feathers in chicks of 
this breed, which normally has no feathers on the legs. These 
facts tend to support the view that minute degrees of a, character 
may occur in individuals which are not heterozygous, and that 
such a character as complete leg-feathering is not necessarily an 
indivisible unit. 

The irregularity of dominance in the double hallux was 
mentioned in my previous paper. The later generations show 
that. the heredity of this character is so irregular that it, is 
impossible to distinguish the recessive from the heterozygote. 
The parents of 3^ III, for example, both had normal toes on both 
feet, and of the eleven chicks ten had normal toes and one had 
the double hallux on both feet. It is evident that one or both of 
the parents was heterozygous for this character with the normal 
character dominant. If the chick with double hallux is a 
recessive, both of the parents must have been heterozygous, and 
in that case the number of recessives should ha ve been 1 ; 3 
instead of 1 : 10. 

The parent of F t I and of F 4 II all had normal toes, yet in the 
former brood two out of six had the double hallux, in the hitter 
all seven had normal toes. The female parent of Fy'VI had a 
double hallux on both feet, the male parent bad normal toes, and 
six of the seven surviving chicks had a .double hallux on both 
feet, but in one of them the hallux was only slightly cleft, and 
in the 7 th the hallux was double only, on the left'foot. This 
case would agree with theory if the double hallux in the one 
parent was a pure dominant and the normal feet in the other 
pure recessive. In. other cases' it'is impossible to tell whether a 
normal is pure recessive or heterozygous.. In several cases both 
parents with' normal toes give chicks all normal,>?.y, F VIII, 
F 5 IV, F - V, F t . XI; yet F- HI, the parents of which were both 
from F t VIII. produced three chicks with normal toes to four with 
the double hallux. It would seem not merely that the normal 
may be dominant, but that segregation sometimes ‘occurs and 
sometimes does not. 
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Both Nos. 1 <fc 2 were males and Both on 8opt. 30 showed a hand of light fawn colour across the hack. H<?e P. Z. S. 1012. 




1912. F.I. Parents F 2 I 2d X F„I 7 2 

Hatched May 1912. 
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BulF chick. formal. Hose. Black. ; Normal. Complete. j Crest full. Slight brown on tliro 

White. tritid. i 
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Died before being Hedged. 






























































194 


ME, J. T. CUNNINGHAM ON RESULTS OF A 


jit 

*0 


X 

© 

U 

o+ 




3 ! 3 


s ^ I 

ig 1 ^ ' 


I'fe. 


V 'V, 


Js » 


O&i 


*o 


A 


y A 


ft 


« 


ft 


£■' 


ft 


ft 


ft 


ft 


ft 








Hate-lie*! Mav 17, F, V. Paients F. VIII 8d x F, IV 3 y , both lii*lit-PoIoure«l. norm; 


MR\DELIAN" EXPERIMENT ON FOWLS, 


195 







































































202 EESULTS OF A MENDBLIAN EXPERIMENT ON FOWLS, 
EXPLANATION OF PLATE I. 

Fig, 1.' Ventral sujfacfcof hen produced from cross between silky lien and black-red 
Bankiva cock, showing “pile” coloration. The dorsal surface k white 
without any of the reddish brown colour. The ben represented was 
Fs II 3 in the record of the pedigree, i. e., n hen of the second hmod of 
the 5th generation. It was killed Dec. 12,1015, when 1 year and 8 months 
old. 

Fig, 2, Dorsal surface of cock from the same cross, showing the “pile” coloration 
in the male. The colour is very slight compared with that of the female, 
■« and consists of a slight yellow tinge across the loins and on the upper 
wing-coverts. The rest of the body is pure white. The specimen was 
Ff> V 1 $ in the pedigree, i. e., a cock of the fifth brood of the 6th genera¬ 
tion, It was killed on Dec. 31,1915, when 7 months old. 
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• Photo. D. tidh-Smith, F.Z.S. 

POSTERIOR PORTION OF TONGUE OF TAKIN (nat. size). 
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Hi. Sumo Points in Urn Anatomy of the Tahiti (Budorras 
U wind or white f)> Based on the examination of a 

specimen in the ({anions of the Zoological Society of 
London. By Miss Kathivemn F. Lander, M.Sca, 
F.Z.S. (Hon. Acting Prosector to the Society), 
f IWvimvA Mit,V lit IS 10 ; ilvml May 27,1010,] 

(Plate L* and Text-figures 1- 7.) 

The animal in question was a male from North-west .Bhutan, 
which wan presented to the Zoological Society of London on 
June 22nd, 11)01), and died in the Gardens on May 7th, 1018. 

Unfortunately at that time it was impossible for any full 
examination of the anatomy to lie made ; a few notes were, taken 
of the parts too large for preservation and some of the smaller 
organs were preserved in formalin. The account here given is, 
therefore, very incomplete, but may' servo for comparison when 
next a, Takin is available for examination. 

Hodgson, when giving the first description of this animal, 
considered that its nearest 'affinity was with the Gnus, but that 
it would probably be placed, between the Gnus ami Musk Oxen in 
a' elassiiieatory scheme. Mat,neliio created the group Ovihcrmm 
for Jh'iktorem and Orthos as a result of exaiuination of the 
external characters, skull ami niotaearpus, and these two .'animals 
have usually been regarded as closely allied, Dr, Chalmers 
Mitchell has pointed out that tiny have in common the curious 
formation of the naso frontal suture. In them a, triangular 
process of the. frontal fits deeply between the triangular proximal 
ends of the nasal bones, whereas in the majority of .Ruminants 
the nasal bones project, into the frontal area without divarication. 

The Gora! and Berow (Nemorhmkis (/oral and (hqrricornn- 
bnb(dinm) have also been grouped with the.Chamois ( Muprwapra, 
tragus) atid lhxjky» Mountain Goat -{Jimploeerm •montimm) to form 
the Itupricaprine Section of the Bovkhe, and in some of the skull 
characters the Goral approaches the Takin as much as anything. 

So far as I am aware no account has yet been given of the 
anatomy of the soft parts of the Euprieaprine section. Various 
anatomists have pnbiMied accounts of the anatomy of the other 
Ungulate with which Budoroas has at one time or another been 
compared. In particular, the papers by Limn berg on Ovibos and 
VomiochmUs have been consulted for comparative purposes. 

Mr. E. I. Focock recorded the external characters of the Takin 
described in this paper, both before and after death. In order to 
render this account as compMe r 0;:ppssible I quote verbatim his 
observations published, in the 4 Annals and Magazine of Natural 
History * (6) . ■ : ’ V , 

H The rhiuaiimn is continued inferiorly to the edge of the 

' . ■* For explanation of the Plato pp. '204-6.. , 

.14* 
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upper lip ns a narrow mesially grooved strip, which is longer than 
in A T cemorhedus owing to the greater depth of the upper lip. 
Laterally an area of naked skin, narrower than in Na morhedns 9 
is continued with a bold curve beneath the widely expanded 
nostrils, and curving round their posterior extremities passes into 
the dorsal portion of the rhinarium, which is much shorter from 
before backwards than in Ncmnorltedm , being considerably more 
overgrown with hair. 

“The feet resemble in essential particulars those of the dried 
example figured and described in 1910, except that on the fore 
foot there is no trace of the transverse ridge of integument just 
where the hair of the pastern ceases in the interlingual space. 
There is no trace of definite pedal gland, although the hair at the 
bottom of the interdigital depression in front is stuck together 
with secretion indicating activity of the skin at that spot. The 
hind foot is like the fore foot. 

“There is no trace of pfeorbital gland or of inguinal glands in 
the ordinary sense of that term ; but the two mammas on each 
side, set as far out from the middle line as the outer edge of the 
scrotum, ase close together, one in front of the other, in the centre 
of a distinct swelling like a small udder. 'When the skin is cut 
away, this swelling is seen to be caused by a blackish glandular 
mass like a small bunch of gropes, and blackish secretion could 
he squeezed through a single pore on the posterior teat with the 
use of considerable pressure. This unusual condition of the 
mammary gland in the male is worth putting on record, although, 
pending the examination of other specimens of Ihidorcas , it must 
be regarded, I think, as pathological in one individual 

“ The penis is provided with a pendulous prepuce, three inches 
long, rising from the abdomen six inches in front of the scrotum. 
Just within the orifice of the prepuce the skin is highly glandular 
and overgrown with long hairs, which protrude from the'aperture 
to form a tuft three or four inches long. The glam penis is 
apically attenuated and provided with a straight-, moderately 
stout, urethral prolongation projecting some little way beyond 
the tip of the glans, Except for the greater elongation of the 
free portion of the urethral canal, the glans penis is very like that 
'of Nwmorhedns” ■ 

Mr. Poeock points out, that some .marked differences maybe 
found in these respects, between Ihtdarem and Ovihos, particularly 
in the strong development of the rhinarium in the former and 
its great reduction in the latter, and in the prolongation of the 
urethral canal beyond an attenuated glans in the penis of the 
Takin, while in the Musk-ox the canal is not produced beyond 
the glans, which is blunt at its end. ' 

In the presence of a preorbital gland and hairs between the 
hoofs Ovibos differs from Budoreas, as also in the arrangement 
of the four mamma?, the absence of a protruding tuft of hairs 
from the prepuce, and the presence of longitudinal ridges in its 
cavity. 
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Tlio of this '.rn.kin measures 270 mm. in length, and in 

front, where it is broadly rounded, 00 invu. in breadth, narrowing 
to 50 mm. in the middle and expanding again posteriorly to a 
width of 05 nun, its dimensions thus correspond almost exactly 
with those of the adult male Musk-ax described by Lon n berg. 
100 mm. from the anterior border is a transverse depression, 
slightly convex anteriorly, behind which the tongue shows the 
usual convexity of the posterior part of this organ. The position 
of the transverse groove, more than hall: way back on the tongue 
surface, is a. point in w hich kite Tahiti differs from the Musk-ox, 
agreeing with the Gnu, 

On the anterior flat:, portion filiform and fungiform papilla* are 
found. These extend on to the under surface for a distance of 
5 mm. back from the tip, but over the lateral border, 40 nun. 
back, they cover 15 nun. of the lower aspect. In this respect 
Budorms resembles the Musk-ox, Gnu, Keindeer, Sheep, and 
Goat, but differs from Jim. As in Or dm and Comiochwtes, the 
fungiform papilla* are vary numerous on the under surface. 

The filiform papilla* are small and flat hi the centre, only just 
distinguishable to the naked eye and very closely set. Towards 
the sides they become more filiform and rather less flattened, and 
the same process of alteration iti form takes place from before 
backwards, those at the sides being always more filiform than the 
■central ones at the same transverse level. 

80 mm. from the tip the lateral papi'llw arc distinctly elongated,, 
tapering and recurved, a. similar 'elongation of 'the central ones 
being found 40 rum. further back, in tlie transverse groove the 
papillae arc 2 mm. in length, and 1 nun. broad at the base, tapering 
to a fine point. In the greater narrowness and pointedness of 
the filiform papilla* the Takirx is more like Bos than Ovis, Oviboa , 
or A ntilope cermmprtt* 

The fungiform papilla* are small and scattered in the anterior 
central region; they have to be looked for here, while on the 
sides and at the tip thoy are the most noticeable structures on 
the tongue surface and are set about 3 min. apart. In the 
middle of tin* tongue they become more prominent, but there are 
not many in tho region lying between the groove and a line 
7 mm. from the anterior border. At. the sides and back of the 
central region these papilla-rare about J a millimetre in diameter. 
Around tho groove they are more numerous and measure 1 mm. 
across. In /kw, (hm^Vapm, mil Caprmhisi fungiform papilla* are 
entirely absent on the central part of the anterior half- of the 
tongue. The presence of small scattered fungiform papilla* in 
this region is characteristic of Ovihos, Gonnoahct’tes, and Mangifer. 

In the posterior part of the tongue behind the sulcus the 
filiform papilla* are long and recurved in the central region, 
becoming gradually shorter, thinner, and more hairlike laterally 
until on the lateral margin they are merely raised dots. 
Proceeding backwards the same transition takes place* but rather 
more rapidly. The fungiform papilla* increase in size as they 
pass backwards, becoming 2 mm, in diameter at the hack. 
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A' central strip, 10 mm, in breadth, is sharply differentiated 
from the rest of this part by being entirely devoid of fungiform 
papilla*, and by the character of the illiform papilla*. It ^ gives 
the impression of being bordered by an irregular row of hmgiiorms. 
The filiform pupil he only maintain their long pointed character 
for a distance of about 20 mm. back from the transverse groove, 
becoming progressively smaller and more scale-like for a further 
35 mm. back. Behind this point they again, increase in size, but 
retain their scale-like form ; some are as large as 3 mm. in 
diameter, and in form they are either circular or very slightly 
pointed ; they are very hard and horny. At the lateral margins 
of the strip these pass rather abruptly into the long pointed form 
typical of the rest of the central region of the posterior half of 
the tongue. ( (If. Plate I.) 

The well-defined central strip of Budorcas is not described for 
anv other animal, but in Ranyifsr and Capreolus the centre of 
the hack of the tongue is said to be destitute of fungiform papilla*. 
In Ovibos only the anterior one-third of this central region is 
devoid of fungiform papilla*. This part of the tongue seems to 
be more like that of Bos than is the tongue of the Musk ox. 

Papilla* are present on the lateral aspect of the posterior part 
of the tongue in its anterior half, i, e., as far back as the row of 
circumvallate papilla*. Papilla* are stated to be present on the 
lateral aspect of this part in the Musk-ox and some of the 
Cervidag but not in Connochaies, (his, or Ckvpra . 

It is in some cases very difficult to determine whether a given 
papilla on the back of the tongue is of the fungiform or of the 
circum vallate variety, as Lonnberg found in Madoqua saliimm . 
Counting the doubtful ones as circumvallate there are twenty- 
three of these on the left side and twenty on the right, arranged 
in four irregular vows. The fourth or outermost row appears 
only at the anterior end of the group. About fourteen of these 
are almost certainly circum vallate, and the number is thus 
comparable with that found in Bos (10-17) and Orthos (12 15), 
but if the greater number be counted the Tahiti approaches the 
Sheep (1.8 -24), Capra (10 -17), or CJomiochwUis .(20) in this respect. 
The presence of four rows brings Budorcas into line with the 
Sheep ; Ovibos , Connocluetes , Bos , and Bangifer present only two 
rows. The grouping into rows is, however, very ill-defined in the 
Takin, and the papillae are very variable in size. They form the 
usual Wshape, the arms of the V reaching forwards to a point 
about half-way back along the posterior portion of the tongue. 

Along the side of the attached portion of the organ runs a low 
fold of mucous membrane extending forwards to a distance of 
80 mm, from the tip. It bears several long pointed denticulations, 
which look upwards: and. back wards... 

The hyoid bone is well-developed. The body is square, 30 mm. 
in size, bearing a small ridge on its anterior surface. The distance 
between the facets for the ceratohyals is 30 mm. The thyrohya! 
is 70 mm. in length and runs horizontally outwards * to meet 

* Note y TTor tlie purposes of this description tlie larynx is regarded as taring 
vertical in its long axis, as when the toad of the animal is held high, and as figured. 
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the superior cornu of the thyroid cartilage. Tho ceratohyal is 
40 mm, Jon#, am! runs forwards outwards, and upwards to 
articulate with the epihyal, 25 mm, in length. This rims 
bar k wants, upwards, ami outwards and bears the stylohyal, 
which passes backwards, md wards, and very slightly upwards for 


Text*figure L 



Lateral Aspect of Hyoid and Larynx of Takm, 


100 mm, before bifurcating widely into two terminal processes. 
The superior of these continues on the curve of the bone and 
ends bluntly truncated ; the inferior is short and bluntly rounded 
and projects slightly forwards. 

The bone is thus very like that of J?w, except for the 
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preponderance of the ceratohyal over the epihyal in length. 
The hyoid of Ooibos is not described by Lonnberg. 

The larynx , like that of the Musk-ox, is very elongated, owing 
to the expansion of the thyroid cartilage. ^ Its maximum length 
is 200 mm. and its maximum transverse vertical diameter 105 mm. 
The expansion consists of a hollowing out and backward extension 
of the anterior part of the thyroid cartilage, which measures 
180 mm. along its convexity, while the posterior border, from 
superior to inferior cornu, is only 60 mm. long. The amount of 
extension may be judged from the fact that the distance between 
the lowest (i. e., most posterior) point of the thyroid to the 
insertion of the posterior cornu is 105 mm., while from the same 
point to the antero-inferior surface on a vertical plane is 70 mm. 

The superior cornu is 25 mm. in length, and runs obliquely 
upwards and backwards, thus presenting an intermediate 
condition between the superior cornu of Orthos, which passes 
nearly vertically upwards at right angles to the long axis of the 
larynx, and that of Bob or Oapra, which runs parallel with that 
axis. (Text-fig. 1.) 


Text-figure 2. 



It is thus clear that the expansion of the thyroid cartilage 
met with in the Musk-ox, and approached in the larynx of the 
Blaekbuck and Saiga, is carried very much further in the Takin. 
In the latter the bulbous extremity of the expansion is carried 
back far beyond the tip of the posterior cornu. In Ovibos the 
extremity is on a level with tire tip of the cornu and the 
cartilage on the whole has a squarish appearance ; in Buclorcm 
it is about three times as long- as broad, . In Oapra , (kermis, and 
Oapreohts the length of the dorsal part of the cricoid is greater 
than the length of the thyroid ; in Ovibos the cricoid length m 
72 per cent, of the thyroid length ; In Connochmtes 80 per cent,; 
in Bos they are about equal, but in the Takin the percentage is 
only 33. 

The inferior cornu of the thyroid in Budoreas is very much 
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shorter mol less curved than in Ovihos ; it measures 50 mm, and 
is only slightly arched. 

The cricoid is of the usual form ; the expanded posterior plate 
is 60 mm. in depth and HH mm, across. Jt presents a median 
posterior keel nearly 10 mm. in height. Owing to the extension 
of the anterior part of the thyroid the ring is very obliquely 
sloped, the anterior part lying at a. lower level than the lowest 
part of the posterior part. (Text-fig. 1.) 

The arytenoids are massive, 85 mm. in total length. The free 
apex is expanded into a thin, curved, and fenestrated plate. The 
vocal process is a rounded knob-like eminence. The muscular 
process is a long stout bar extending downwards and forwards 
for 40 nun. from the body. It is thus only 5 mm. shorter than 
the expanded free portion. (Text-fig. 2.) 

Text-figure 3. 



(0 


(a) Anterior Anpect of Lungs, (&) Transverse 'Section of Trachea, 

.The epiglottis is bluntly rounded at the apex, 50 x 35 mm, 
in size. Only about one-half of it is free. • The surface is pitted. 
It is therefore similar to the epiglottis of the Gnu; and Musk-ox. 

lire tracheal rings are irregularly imbricate. Their posterior 
ends are separated by a distance of 30 mm. and there is thus no 
posterior keel, in contrast to the trachea of Bos and Oonmchwles. 
There are 15 rings above the eparterial bronchus and then 
4 succeeding ones before the bifurcation. The absence of keel 
gives tbe trachea of Ihdorcm a resemblance to that of Ovihos , 
but there is no dorsc-vcntral flattening. The ends of the rings 
in Bodorous project, dorsallv, whereas those of Orthos appear to 
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bend over, the terminations facing each other. The shape of the 
cavity is practically circular in the former animal and oval or 
kidney-shaped in the latter. (Text-fig. 3 b.) 

The lungs are pyramidal in shape. The left lung shows no 
fissures whatever; the right lung has a well-marked upper lobe, 
very much smaller than the lower, but the fissure marking this 
off* is incomplete at the upper border. (Text-fig. 3 a.) 

There is a well-developed azygos lobe, measuring 130 x 80 mm. 

The left lung of Ovibos is described as remarkable among the 
Ruminants for its simplicity, the upper lobe sitting with a broad 
base on the lower; the left lung of Budorcm is still more 
strikingly simple. The right lung is also markedly more simple 
than in other Ruminants. 

Alimentary System* 

The paunch consists of the usual two unequal sacs, lined by a 
mucous membrane presenting flattened, tongue-shaped papillae, 
whose maximum length is 15 mm. and breadth 4 mm. These 
gradually become confluent, presenting a moss-like surface, and 
run into a reticulum, the cells of which measure about 20 mm. 
in diameter and are bounded by walls as high as 4 mm. or 5 mm. 
Secondary and tertiary ridges are also present. 

The paunch is thus very like that of Ovibos and distinctly 
different from that of Connochwtes , in which the papilla? are 
conical with blunt ends and there is a sharp dividing line between 
paunch and reticulum ; the sacs of the paunch also are subequal 
in size in Oonnochmtes . 

Sixty-one folds may be counted in the psalterium; many of 
them are mere ridges; twenty-one of them form high folds. 
This is the same number as that named by Lormberg for Ovibos, 

In the abomasum seventeen folds were found, the animal thus 
agreeing roughly with Bos (14-16) and Antilope emricapm (19), 
but having more folds than Oms or Capra (13-10) or 
Gonnochcetes (12-13), and fewer than Ovibos . 

The small intestine measures 103 ft. in length, the large gut 
38 ft,, while the caecum measures 2 ft. 3 ins. The colon is of a 
perfectly simple tubular typo, with a uniform muscular coat, no 
saeeulations and no appendices epiploices. 

The small intestine is thus 2*7 times the large in length, a 
figure exactly corresponding to that given for the Blackbuck, and 
comparable with that of Ovibos (2*6) and various antelopes (2*3 
to 2*7). In Ovis and Capra the small intestine is fully three 
times as long as the large, and in Connochates the figure is nearer 
four, as it is in Bos. 

Unfortunately no observations could be made on the grouping 
of the intestinal loops. 

The liver is divided into right and left lobes, the former 
occupying three-fourths of the whole area of the anterior surface. 
Tliis lobe is squarish in shape, with rounded corners, and is 
13 inches in breadth, while the oval left lobe measures 3 inches. 
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These proportions present a marked contrast to those of Ovibos, 
in which the right and left Johns are almost equal in size. In 
Bos and Oris the right lobe is somewhat larger than the left. 
(Text-Jig. 4 «.) 

Text-figure 4, 




The Spigelian lobe is practically undifferentiated, as in 
Gormocluetes ; it can be distinguished in the livers of the other 
animals mentioned for comparison. 

The lob us cauclatus is club-shaped, with its narrow end 
reaching out to the right margin. 

The quadrate lobe is square in shape, inches in breadth 
(text-fig*. 4 b), . '.h;. V : :.. , ; ; 

The gall-bladder is definitelyJbilocu^.oaitcl lies in the fossa, 
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between the quadrate and right lateral lobes, extending for some 
distance below the inferior margin. The bile-duct is highly 
valved. The gall-bladder thus seems distinctly different in form 
from that of Ovibos ; it is also situated rather nearer to the right 
margin than in the Musk-ox. On the whole it is more Like that 
of Bos or Connochcetes. 

The testis is oval, or, with the epididymis, spindle-shaped. 
The total length of the testicle is 85 mm., of which 21 mm. 
represents globus minor and 8 min. globus major. The width is 
40 mm. and thickness 30 mm. The head of the epididymis 
enwraps the anterior free border of the gland for the upper half 
of its length. It is only connected with the tunica albuginea of 
the testis around its periphery; the rest of the expanded head 
can be separated from the testis by tearing the lax areolar tissue 
between them. The organ is enclosed in a thick tunica vaginalis 


Text-figure 5. 



of the usual type, .reflected on to the epididymis along the whole 
length of its head and body. The globus minor forms a free 
bulbous projection, 20 mm.’ in breadth, 15 min. in depth and 
thickness. The epididymis (in formalin) is salmon-pink in colour, 
marked by numerous very tortuous superficial veins, The tunica 
albuginea is bluish, white; the gland shells out of this capsule 
with the greatest ease, being separated from it by a number of 
large tortuous veins which run mainly in a longitudinal direction 
and make marked grooves on the surface of the soft brown testis. 
The gland and capsule are only connected by a very-small strand 
at the upper pole. (Text-fig. 5.) 

The vus deferens ascends beside the body of the epididymis, 
accompanied by two large veins. Above the caput it is joined 
by a large pampiniform plexus, forming a spermatic cord 17 mm. 
in thickness. 
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The hndn is 111) nmu in total length, of which 104 mm, 
represent the length of the cerebral hemispheres. Its breadth 
is V)L mm., and height 58 mm. It is thus distinctly small when 
compared with the size of the animal. 

The olfactory bulbs are not present, and there is a wide saw- 
cut across the frontal region; otherwise it is in excellent 
condition. I t has boon preserved in formalin for twelve months. 


Text figure (b 



AdhS.us Anterior IVrforatwl Spot. O.TST.s= Optic 'Nerve* 



The optic lobes are completely concealed and the projecting 
occipital poles of the hemisphere rest on the anterior aspect of 
the cerebellum,'which is sloped to receive them* 

The hemispheres are well fissured, the sulci being deep and 
complicated and almost all of them having numerous hidden sulci 
on their walls which run from the surface perpendicularly inwards 
to tin; floor of the mam fissure. 
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The a pseudo-Sylvian ” fissure extends on the lateral aspect for 
a distance of 80 mm, It is 16 mm. deep on the infero-lateral 
margin and conceals a good deal of opereulated cortex marked by 
hidden perpendicular sulci, converging towards a central point 
near the highest part of the fissure. 8 mm. and 15 mm. from its 
upper extremity the fissure gives off small branches which mm 
backwards and forwards respectively. 

The two terminal sulci are deep and well-marked. The 
anterior one commences on the inferior aspect of the frontal pole 
and runs downwards and backwards for 15 mm. and then turns 
backwards to pursue a course parallel with the rhinal fissure, it 
is 5 mm. deep. The posterior terminal sulcus is only 15 mm. long. 
Between these and the rhinal fissure is a gyrus of 5 mm. breadth. 

The notch on the rhinal fissure, said to represent the feline 
“ pseudo-Sylvian,” lies 6 mm. behind the continence of the 
anterior and posterior terminal sulci and is 10 mm. long. 

There is a typical Ungulate suprasylvian arch, 16 mm. deep, 
with a horizontal ramus 80 mm. long and vertical rami 18 mm. 
in length. The gyrus surrounding the “ Sylvian ” fissure is in 
most places over 12 nun. in width, but the termination of the 
fissure reduces it to 5 mm. 

The posterior branch runs back to the occipital pole. It is 
prolonged forwards beyond the posterior vertical limb of the 
suprasylvian, reaching to within 5 mm. of the u Sylvian” fissure, 
A shallow groove passes over the intervening gyrus, connecting 
the two sulci. 

The sulcus obliquus of Holl is represented by.a triradiate sulcus 
of which one branch runs forwards 15 mm. above the rhinal 
fissure to a distance of 7 mm. from the “Sylvian”; another 
upwards to 7 mm. from the posterior branch of the suprasylvian ; 
while the third passes backwards and downwards to a point 
5 mm. from the hind end of the rhinal on the inferior aspect. 
Also belonging to this complex is a small isolated sulcus, 7 mm, 
long, lying between the anterior ramus of the triradiate and the 
forward prolongation of the posterior branch of the supmsylvku. 

A small curved sulcus perpendicularis, 8 mm. long, lies between 
the “Sylvian” and suprasylvian. 

The diagonal sulcus is 22 mm, long and lies in the usual 
position round the end of the anterior vertical limb of the 
suprasylvian sulcus. Its extremities both curve upwards. A. 
gyrus of 4 mm. width separates the two sulci. Its accessory 
sulcus appears to be absent. 

The orbital sulcus commences on the upper aspect of the frontal 
pole, 7 mm. from the supero-mesial margin. It first forms a 
curve, convex laterally, and then turns over the anterior margin 
and runs backwards to join the anterior terminal sulcus at its 
angle. The curved, part is wide,, but .rather shallow, presenting 
a trench-like appearance; the hinder part is 10 mm. deep. A. 
short cross-branch connects it with the front end of the rhinal 

From the junction of the anterior vertical and horizontal limbs 
of the suprasylvian a well-marked transccrsv. jissure runs straight 
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up to the supero-mesial margin. Into this, half way up, runs 
the coronal , which passes straight backwards from the tip of the 
frontal pole, a distance of 45 mm. 

The calcar im, intercatmrf/, and cruciate sulci form one 
continuous furrow, cutting the supero-mesial margin 40 mm, 
behind the frontal pole and running downwards and forwards on 
the lateral aspect for 16 mm. Its end is separated from the 
coronal sulcus by a gyrus of 5 mm. breadth. 

The lateral sulcus starts 5 mm. behind the transverse sulcus as 
a short straight sulcus, 15 mm. long. The hinder end of this is 
embraced by the widely bifurcated anterior end of another longi¬ 
tudinal sulcus which pursues an undulating course backwards for 
40 nnm, ending by bifurcating widely 9 mm. in front of the 
occipital pole. This gives off four short branches in its anterior 


Text-figure 7. 



1 holograph outlaw of Mesial Aspect of Brain. 

B.O.Q, - Superior Corpus Qiiadrigemiimm. 0.0. -- Optic Chiasura. 


half, two up and two down. The latter reach to within 5 mm. 
of the suprasylvian; elsewhere the-gyrus separating the two sulci 
is 13 mm. broad. The lateral sulcus, as in most Ungukta, is 
obliquely placed, so that it approaches the mesial margin more 
nearly at its anterior end.. 

The ectolateml sulcus lies between and parallel with the 
preceding and the posterior., branch of' the suprasylviau. It is 
20 mm. long and its posterior bifurcation forms a vertical sulcus, 
25 mm, in length, running parallel with the hind margin of the 
hemisphere. Across the anterior end of the ectolaterabsulcus 
lies a vertical sulcus 20 mm. long separated from it by 3 mm. 

A small curved mitolateral sulcus, concave mesially, 15 mm. in 
length from tip to tip, lies between the lateral sulcus and the 
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supero-mesial margin. In front of this, lying mainly on the 
mesial aspect, is an oblique straight sulcus, 25 mm. in length. 

The rostral sulci are well marked; in front of the erueiate-llke 
sulcus lies an H-shaped sulcus, and parallel with the anterior 
margin of the brain runs a curved sulcus 30 mm. long and 5 mm. 
deep. 

Sulci subcinguli are represented by a longitudinal sulcus, 
broken in the middle, placed between the intercalary sulcus and 
the corpus callosum. The anterior part, 25 mm. long, curves 
over the genu and bifurcates widely, the lower limb continuing 
the curve, the upper running upwards between tbe two genual 
sulci. Behind the splenium lies a vertical sulcus which is a 
branch of the calcarine. This latter is 28 ram. long and 10 mm. 
deep. The intercalary is 15 mm. deep at its commencement; 
it arises from the calcarine about the mid-point of the latter. 

The rhinal fissure is well marked posteriorly; in its depths is 
a good deal of buried cortex. It turns round the occipital pole 
and runs up nearly to the posterior end of the calcarine. The 
hippocampal convolution is 5 mm. broad anteriorly and below 
the “Sylvian” fissure expands into a broad triangular mass, 
40 mm. along the base and 25 mm. from base to apex. Near its 
posterior angle this is marked by a horizontal sulcus 10 mm. long. 
The apex forms a well-marked “ pseudo-temporal lobe,” extending 
downwards and forwards over the crus cerebri and optic tract to 
the anterior perforated spot. 

Th &.$tipra-calloscd gyrus is 8 mm. in breadth and subdivided 
by a well-marked small vertical sulcus into a larger outer mass, 
or gyrus of Andreas Ketzius (hippocampus nudus), 5 mm. in 
breadth, and a smaller pyriform dentate fascia, the narrow end 
of which lying behind the splenium is 2 mm. wide, the broader 
end 5 mm. The sulcus limitans is also well marked. 

The anterior corpus quadrigemmimi measures 15 mm. in length 
by 12 mm. in breadth, while the posterior is 7 mm. in antero¬ 
posterior diameter and 9 mm. transversely. 

So far as I am aware the brains of'the Musk-ox and Gnu have 
not been described. For comparison, therefore, two brains from 
the Society's collection have been used, those of a Barbary sheep 
and an Anoa. The latter is characterised by Elliot Smith as the 
simplest and most generalised Ox-brain. The three brains are 
very nearly the same size and have been preserved in formalin 
for about the same time. 

The brain of Budorcas appears much simpler than that of Oris; 
owing chiefly to the absence of the numerous small isolated sulci 
or secondary branches of the main sulci which are found in the 
sheep. The cruciate upturning of the intercalary sulcus is rather 
less marked in Oris and the transverse sulcus 3|oes not meet the 
suprasylvian. The arrangement of th© orbital is rather different; 
this sulcus does not join the anterior terminal but the rhinal in 
Ovis. The Sylvian appears to rise from the rhinal and the 
diagonal is distinctly IT-shaped, embracing the anterior vertical 
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.limb of the supr;»sylvian sulcus. These last two features are not 
constant in the ovine brain, however, and are not seen in the 
sheep brain figured in the Catalogue of the Museum of the 
Eoya.l College of Surgeons. 

Where the brain of the Takin differs from that of the sheep 
it agrees with the bovine type represented by the Anoa. The 
arrangement of orbital, anterior terminal and rhinal, and the 
relative positions of the transverse, coronal and suprasylvian sulci 
are almost identical in these two, but the cruciate sulcus is even 
less marked in the Anoa. than in the sheep. The development of 
this sulcus seems to be partly associated with the position of the 
coronal sulcus with reference to the supero-mesial margin. In 
the Anoa the gyrus between them is less than 3 mm. in width, 
in the sheep 7 mm., but in the Takin .16 nun. There is thus room 
for a long u cruciate *’ sulcus on the lateral aspect in the Takin, 
for a very short one only in the sheep, and in the bovine brain 
the cruciate upturning is confined to the mesial aspect. 

Budorcm differs markedly from the bovine type in the absence 
of any approach to the curious “ double v form of Sylvian fissure 
found in the ox-like brain. 

The anterior corpus quadrigeminum is as much larger in the 
Takin than in the sheep as it is larger in the sheep than in the 
Anoa, but the difference is slight and may be partly due to 
flattening consequent upon preservation. The body is distinctly 
triangular in outline in mesial section in the Takin, oval in the 
sheep, and more flattened still in the Anoa. 

A, similar progressive change 'is seen in the relative position of 
the supra-eaJlosal gyrus and splenium. In the Anoa there is 
hardly any cortex directly behind the splenium; the whole mass 
lies underneath the corpus callosum; in Ovis the small pointed 
extremity of the hippocampus uudus lies in. a line with the middle 
of the splenium ; in fhulorcas, as stated, the'gyrus is 5 mm. broad 
horizontally behind the splenium. 

The occipital polo is more pointed and projects rather further 
backwards over the cerebellum in the Takin and Anoa than in 
the sheep. 

it seems hardly advisable to attempt to draw far-reaching 
conclusions of systematic importance from the scanty material at 
present available, 'more especially since there are no data on record 
of the anatomy of the other members of the Kupricaprine section, 

(Support is given to those- who hold the' aflinity.of• Budorcm 
mbh'Oiribos to be a close one; the two animals differ in but lew 
points of their .-soft ’ anatomy,, and in many cases they share 
characters which differentiate them from other ruminant 
A rtiodactyla. 

The suggested relationship between .Coimochmtes' and Budorcas 
is not borne out; the resemblances between the two animals are 
few and far between and are mostly points of detail and minor 
importance. 

Between Ifos and Ovis, Budorcas seems to hold an intermediate 
Puoc. Zooti Boa—1919, No. XT, 13 
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position, agreeing now with one and now with the other, but a 
definite pronouueemeut as to the systematic position of the Talc in 
among the Arbiodaotyla would be unjustifiable until many more 
observations on the anatomy both of /.ktdoreas and of allied 
Ruminants have been placed on record. 

Rihliography. 

1. Lunnbeho : On the Soft Anatomy of tlio Musk-Ox. P. Z. S. 

1900, p. 152. 

2. ,, On the Soft Anatomy of Cotmochwlas (fini, 

Kongk Svonsk. Veb.-Akademions Handlingar, 
Band do, .No, 3. 

3. ,, Material for the Study of the Ruminants. 

Nova Acta Reg. Soc. Scion. Up,sal., Series Ill. 
vol. xx. 

4. Pocjocxi: The Screws, 0orals, and Taking of British India. 

tlouru. Bombay Natural History Soe. vol. xix, 
p. 807 ; and vol. xxli. p. 3.1 7. 

5. ,, On the Specialised CutaneousGkuds of Ruminants. 

P. Z. S. 1910, p. 850. 

8. „. Oo some External Characters of Ruminant 

Artiodaetyla. Ami. Mag. Nat. Hist. (9) ii. 
pp, 136, 140. 

7. Hodgson : On the Takin of the Eastern Himalayas. Journ. 

Asiatic Soc. Bengal, 1850, p. 05. 

8. Ohalmeus Mitchell: P. Z. S. 1907, p. 467. 

9. Matsouie : Sitz.-Bcr. G ©sells. Naturf. '.Berlin, 1896, p. 30. 

10. Gaukod : On the Anatomy of the Ruminants. P. Z. S. 

1877, p. 2. v 

11. Muiue : On the Anatomy of the Saiga, P. Z. S. 1870. 

12. Sisson.: 'Veterinary Anatomy, 

13. Elliot Smith :Catalogue of Physiological Series : Museum 

Roy. doll. Surgeons, 1902* 

Early notices of the Tahiti and its varieties arc found also: — 

14. Lydekker ; P. Z. S, 1908, p. 795. 

15. „ The Field, 1907, vol. 110, p. 887. 

16,, ' ' The Field, 1908, vol. Ill, p. 790. 

17. Oat. Ong. Mammals Brit. Mus. vol, i. pp. 210, 

817; 1913* 

18. Thomas: On the'Duke--of Bedford’s .Expedition in N. China. 

P. Z. S, 1911, p. 687, 

19. White: P. Z. S. 1908, p. 668. 

20. Bailey: Journ. Bombay Nat. Mist.. Soc..-.vol, xvii. 1.907, 

p. 842, vol. xxi. 1913, p. 1069. 

21. Bbntham-: Itee. Ind. Mus. 1909, p. 249. 

22. Hume ; P. Z. S. 1887, pp. 483-6. 




AUSTRAL AST AN ANTARCTIC ■AX'D Sm*-ANTARCTIC TJpJB. 


219 


EXHIBITIONS AND NOTICES. 

February 4th, 1919. 

Dr, S, F. Harm™, F.R.S., Tice-President, 
in the Chair. 

The SKCitHXAitv read the following reports on the Additions 
made to the Society A Menagerie during the months of November 
and I December, 1918 :. 

November. 

The registered additions to the Society’s Menagerie during the 
month of November were 433 in number. Of these 3 were 
acquired by presentation, and 430 were deposited. 

'Hte following may ho specially mentioned:— 

1 Koa Parrot (.Naslor notahil /*?), from New Zealand, presented 
by Lady lan Hamilton, on November 27tin 


'December. 

The registered additions to the Society’s M.enagerie during 
the month of December were 38 in number. Of these 4b were 
acquired by presentation, 12 were deposited,' and 1 was. received 
in exchange. 

The following may be specially mentioned :— 

'l Ohimjiany.ee (/I nthropapithecuft tmtjhdytm ), from Sierra, Leone, 
deposited on December bt.h. 

A (Collection of 32 lizards, including 8 Starred Lizards (A(/ama 
$tdlio)< from Salonika, sent by Ga.pt. W. D. Mutton and 0. H. 
(Jolt. F.E.O.S. 


Mr. 0. .Davies Siierborn, F.Z.S., exhibited and made remarks 
on a letter written in 1093, by Malpighi to Dr. Mathew Faber. 


Sir Douglas Mawson gave a lantern exhibition of Australasian 
Antarctic and Sub-Anfectip. .'Life,- and made the following 
remarks 

The immense area of the Southern Seas supports abundant 
marine life which, if not utilized by man directly, is indirectly 
converted into useful products, such as Seals and Penguins. The 
tameness of these creatures makes, them an easy prey to man, 
who finds therein remuneration from the marketing of blubber, 
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oils, and skins. Tins traffic is on the increase, and it is quite 
certain therefore that unless the killing of these creatures is 
controlled, and regulations enforced for their proper protection, 
the species in many instances will rapidly become extinct- a. late 
that has already overtaken the valuable animals in many ►Sub- 
Antarctic lands. 

Even Macquarie Island, a dependency of Tasmania,, has been so 
worked by New Zealand sealers that it has also suffered. Never¬ 
theless, it still abounds in most types of Sub-Antarctic life, and 
is the most ideal spot in those seas to he retained as a National 
Reserve for the protection and propagation of the various species 
of Penguins and Seals. This little island, which lies buried in 
mist and fog amidst the turmoil of the great rolling seas that 
sweep unchecked around the Globe in those latitudes, is one of the 
wonder spots of the world, for to this ocean sanctuary [lock the 
seal and bird life of millions of square miles of the surrounding 
waters. It is the great focus of such life in the Autralasian Hub- 
Antarctic, and an indescribable attractive force impels the la nd¬ 
seeking life in those wide seas towards its shelter. The Penguins 
throng the beaches, and it is one of the few havens left to the 
great elephant-seals. Seal and bird life, with which the island 
still teems, has been greatly restricted as*a result of the sla ughter 
by the sealers. Within five years after the discovery of the 
island, the Fur-Seal was almost exterminated, and the species 
is now virtually extinct. A species of flightless Parrot is now 
non-existent, while the noble King Penguin lias dwindled in 
numbers until it is now represented only by one small rookery at 
Lusitania Bay. 

Turning to the Australasian Antarctic shore, the great abun¬ 
dance of seals, penguins, and whales will sooner or later attract 
exploiters, and it. is well that the responsible Governments should 
legislate ahead in the interest of the continuance of the species. 


February 18 th, 1919. 

A. Smith Woodward, Esq., LL.D., F.E.S., Vice-President, 
in the Chair, 

The Secretary read the following Report on the Additions 
made to the Society's Menagerie during the month of January 
1919:— ■ ' ■ 

The registered additions to the Society's Menagerie during the 
month of January were 42 in nufhber. Of these 23 were acquires! 
by presentation, 9 were deposited, 10 were "received in exchange, 
amb2 were purchased. 

The following may be specially mentioned 
2 Lion Marmosets (Leontocehws rosalie)^ .from S«E* Brazil, 
presented by Sir George Noble, lit., F.Z.8., on January 25th, 
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2 .Bennett’s Wallabies ( Macro-pus benmtti), from Tasmania, 
purchased on January 25th. 

2 Caspian Terrapins (Okm-mys cmjrica), from Palestine, 
presented by Major E. E. Austen, D.S.O., F.Z.S., on January 
15th, 


March 18th, 1919. 

Alfred Ezra, Esq., Vice-President 
in the Chair. 

The Secretary read the following Report on the Additions 
made to the Society’s Menagerie during the month of .February 
1919:— 

The registered additions to the Society’s Menagerie during the 
month of February were 42 in number. Of these 12 were 
acquired by presentation, IS were deposited, and 12 were 
purchased. 

The following may be specially mentioned : — 

1 Salle's Amazon ( Ohrysoti h ventrcdia), from St. Domingo, 
presented by Lady Edith Windham, on February 21st. 

1 Starred Tortoise (: Testudo ekyrim) and 1 Ceylonese Terrapin 
{Nicorkt Vrijtufu ), from Trincomali, presented by Mr. Edward 
Can ham, on February 14th. 


Mr. F. Martin Duncan, F.Jt.M.S.* exhibited a series of photo¬ 
graphs and lan tern-slides of Marine Zoology, and drew attention 
to the great, economic importance of marine biological investiga¬ 
tion to the successful continuance of our sea-fishing industries. 


April 8th, 1919, 

Dr. S, F. Habmer, 'F.It.S-., Vice-President, ■ 
in the Chair. 

Dr. F. E. Beddahd, F.It.S., exhibited and made remarks on 
three foetal Sperm-Whales, ^drawing attention to the smallest 
fictus exhibited, which measui*c|Lfour and a half inches in length. 


Mr. R. I. Pocock, F.R.S., Curator of Mammals, gave an 
exhibition, illustrated by lantern-slides, to show some of the 
structural characters by which the genera of the Felidae may be 
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distinguished from each other; special attention being drawn to 
the formation of the feet in the Cheetah (Aeinoit t/x), to the modifi¬ 
cations of the hyoidean apparatus in the Lions, Tigers, Leopards, 
and Jaguars ( Panthera ), and to the position of the partition in 
the auditory India in other genera. 


April 29th, 1919. 

Prof. Ernest W. 'Mac 'Bride, I). Sc., F.R.S., Vice-President, 
in the Chair. 

The Secretary read the following Report, on the Additions 
made to the Society's Menagerie during the month of March 
1919 :— 

The registered additions to the Society’ Menagerie during the 
month of March were 147 in number. Of these 120 were 
acquired by presentation, 8 were deposited, 5 were received in 
exchange, 10 were purchased, and 4 were bred in the M'ena.gerie. 

The following may be specially mentioned :— 

2 Spotted Hyamas (Hymw orocuta ), from Africa, purchased on 
March 22nd. 

1 Leopard Oat (Felts benr/alensis), 2 Pandas (JUnms ftihpin, «), 
2 Malabar Squirrels (Rainfa ' maxnm), from India, purchased on 
March 27th. 

1 Wild Roar (fins serf fa), from Crecy, presented by Gen. Sir 
Henry Rawlinson, on March 12th. 

An American Bison (Bison mnmeanm), from North America, 
and one English Park Bull (Bos Lauras),- from Woburn, deposited 
on March 24th and March 26th, 

2 Meyer’s Parrots (Pwoeephalns meyeri), from S.E. Africa, 
presented by the Marques of Tavistock. 

1 Mikado Pheasant. (Oalophxms inikado), from ML A man, 
Formosa, received in exchange. 

3 Himalayan Monauls (Lophophoms mpepmius), purchased. 


Mr. T. .Gerrard, F.Z.S., exhibited a series of heads of 'Water- 
buck (Kohls), collected by Dr. Digby, and drew attention to 
points of interest relating to the variation in size and shape of 
the'heads. 


Dr. W. T. Calm an, F.Z.S., exhibited and gave a detailed 
account of various Marine Boring Animals, including Chelnra , 
PholaSj Teredo , etc., and drew attention to the economic 
importance of the scientific investigation of such Marine 
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Animals in relation to the serious damage caused by them to the 
timbers of wooden ships and to piers, and to the masonry of 
breakwaters and similar constructions* 


In the absence of Mr. George Jennrson, the Secretary 
exhibited a series of lantern-slides of a Chimpanzee, the property 
of Dr. K. Butter, of Cannock, Staffordshire, which had been 
successfully kept alive in the open air in England for eight years. 
In a short note accompanying the slides Mr. Jennison gave the 
following particulars:— 

“ Members of the Society will be interested in the unique 
success of Dr. K. Butter at Cannock, Staffordshire, in keeping a 
Chimpanzee in the open air in England without artificial heat for 
eight years. The doctor, who isa keen naturalist and the possessor 
in normal times of a fine and varied collection of animals and 
birds, purchased Antony the chimpanzee in question ( Anihro - 
pojnthecas troglodytes niger) at Liverpool in 1910. He was told 
that the animal was from the Congo region and was three years 
old, but as it weighed only 14 lbs. it was probably younger. 
It weighed last summer 84 lbs. Antony was kept during the 
whole period in a brick building facing south-west, slept in straw 
and had no artificial heat, summer or winter; he made good use 
of the swings and perches in the exercise pen and took great 
interest in trying, not always unsuccessfully, to break them. 
He was very fond of Dr. 'Butter’s dog and delighted to play with 
and pull it about, and lie would also play for hours with the 
tame ocelots. Ladies and strange animals he disliked, but 
without showing any vindictive feeling towards them; injuries 
he resented and remembered. 

As is the case with most chimpanzees he recognized few 
masters, only the doctor, and the chauffeur could command his 
obedience; with them he could lie trusted at liberty and naturally 
enjoyed much freedom. Mis dietary, in which there was no 
meat, consisted of .milk,- milk and bread,■ tea,'coffee, cocoa which 
he liked very sweet, bread with jam or. black treacle, nuts, 
locust beans of which he ate great quantities, all kinds of fruit, 
carrots, turnips, potatoes raw or boiled in their jackets, and 
water t;o drink. As a luxury lie had grapes or raisins and sweets 
of all kinds, especially toffee and chocolates.”; 


May 13 tli, 1919. 

Prof. Ernest W. MacBr ide, D.8c., E.Il.B., Vice-President, 
in the Chair. 

The Secretary exhibited two photographs of a living Okapi, 
and stated that the animal bad been in the possession of its- 
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present owners for a period of over three years. The photographs 
showed that it was a young- animal, ami that probably, as in the 
case of the Giraffe, the Okapi docs not reach its adult stage until 
live or six years of age. 


Mr. E. G. Boulenger, F.Z.S., exhibited a series of living 
specimens of British Rats and their varieties, and stated that 
during the past four years there was evidence that the so-called 
Old English Black Rat had increased in numbers. 


Lfc-Col. S. Moncktox Go pkm a n, F.R.S., exhibited a, series of 
lantern-slides made from carefully prepared charts to illustrate 
lies u Experiments on Sex Determination/’ 


May 27th, 1919. 

A. Smith Woodward, Esq., LL.D., If.R.S., Vice-President, 
in the Chair. 

The Secretary read the following Report on the Additions 
made to the Soeiety\s Menagerie during the month of April 
1919 :— 

The registered additions to the Society’s Menagerie during the 
month of April were 148 in number. Of these hO were matured 
by presentation, 20 were deposited, 1 was received in exchange, 
and 77 were purchased. 

The following may be specially mentioned 

5 Californian Sea-Lions -{(Harm califmlimit), from California, 
purchased on April 19th. 

1 Brown .Bear ( L r rms anioft), from M urmansk, presented by 
the Captain and Officers of H.M.S, 4 Ecelient ’ on April 30th. 

1 Mention ((Mis wasimon) (Sardinia); (> Llamas (Lama 
gltima) (Peru), bred in Europe; 1 Hybrid Zebra and Donkey 
(Mgims yrevyi x JL asinmf bred in Europe, deposited by ll.G. 
The Duke of Bedford, K.G. 

■/A Bennett’s Wallabies - (Mucrdpus benuelti) (Tasmania), bred in 
Sussex, presented by Sir Edmund Loder, EL, on April Kith, 

1 Dusky Parrot (Pionm fnacm) (Guiana), received in exchange 
on April 1st. ■ ■ - 

o Black-necked Swans (OygmiH wlanocoryp/bus) (Southern 
South America), purchased on .-'April I7ttn 1 V- 
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The Secretary exhibited, and inside some additional remarks 
upon the photographs of the young living Okapi that were shown 
sit, the previous {Scientific Meeting. 


June 17 th, 1919. 

Prof. Ernest W. Mac Bride, D.Sc., F.R.S., Vice-President, 
in the Chair. 

The Secretary read the following Report on the Additions 
insole to the Society's Menagerie during the month of May 
1919 

The registered additions to the Society's Menagerie during the 
month of May were 169 in number. Of these 52 were acquired 
by presentation, 15 were deposited, 5 were received in exchange, 
95 were purchased, and 2 were born in the Menagerie. 

The following may he specially mentioned :— 

1 African Hunting-Dog (Lyeaon ctvperms ), rf (S. Africa), 
purchased on May 7th. 

1 Mikado Pheasant (Oalopkasis mikado ), deposited by H.G. 
The Duke of Bedford, K.G., on May 14th. 

1 Secretary-bird (Serpeniarius serpentarim ), from South Africa, 
purchased on May 7th. 

1 South*African Amphisbamn (Monopeltis capensis ), new to the 
Collection, from South Africa, deposited on May 28th. 


Miss L. E. On eesman, F.E.S., exhibited some living specimens 
of Light-giving Beetles from Cuba. 


Mr. E. Heron-Allen, F.R.S., exhibited a series.of lantern- 
slides d era on strati ng some of the results obtained in the 
experiments lie had been carrying out in 'collaboration with 
Mr.' Arthur Earlanu, F.R.M .B., on the cultivation of Verneui- 
Unapolystropha Roitss, in hypertonic sea-water and gem sand. 
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[New names in clarendon type. Systematic references in italics, 
(z.s.ii.) indicates additions to the Society’s Menagerie.] 


Agatna sfcellio ('/. s. l .), 219. 
Aglaojoppa* glabrinotor, sp. n., 
138. 

Amblyteles auricomus, sp. n., 
159. 

.— spilopterus, sp. n., 158. 

- testaceafcor, sp. n., 160. 

Anolis apollinaris, sp. n., 79. 
Anthrupopithccua troglodytes (z. s. l.), 
219. 

Aves ; 

A unique case of Asymmetrical Du¬ 
plicity in the Chick: structure, 83 ; 
Results of a Mendelian experiment 
on Rowls, including the production 
of a .Pile Breed; structure, 173. 

Barichneumon concinnat or, sp.n., 

153. 

-fossifer, sp.154 

—— planinotum, sp. n., 154 
Benecles dimidiatus, sp. n., 171. 
—— politamis, sp. n., 171. 

Bison americanus (z. S. k.j, 222. 

Bos taurus (z, s. n.), 222. : 

Oalophasis mikado (z, $. h,) t 222, 225. 


CatadeXphus rubricaput, sp. n., 
123. 

Cfaasrnlas ruficaixdator, sp. n. f 
157. 

Chysotis ventral is (z. s. r..), 221. 
Clemmys easpica (z, s. l.), 221. 

Coelichneumo n cornellifer, sp. n„ 
140. 

- geminifer, sp. n., 142. 

- globtilifer, sp. n., 142. 

—— scopulifer, sp. n., 140. 

-- striatifer, sp. n„ 143. 

—— sublunifer, sp. n. f 141. 

——sulcifer, sp. n, 142. 

—— thyridifer, sp. n. } 143. 
Corymbichneumon, g, ii., 13(i. 

•.carinifer, sp. n„ 136. 

Cratichneumon testacecolor, 
sp, n., 153. 

Ctenichneumon castanopygus, 
sp. n., 104. 

Ctenochares gracilentor, sp. n., 
127. 

—— microcephala, sp. n., 126. 
Oygnus melanocoryphus (z. s. l.), 224, 

Epijoppa carinifer, sp. n. 120. 

- pygidifer, sp. n. ; 120. 
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Epijoppa striatifrons ? sp. n., 121, 

-- triangulifer, sp. m, 121. 

Eqtuis nsinus (z. s. l.), 224. 

-grevyi (z. s. l.), 224. 

Erythrojoppa nigripedalis, sp. n., 
125. 

~~— rufipedaliSj sp. n., 124. 

.Felis bengalensis (z. s. l.), 222. 

0 e o G It A Pill o a l : 

Descriptions of two new Lizards and 
a new Frog from the Andes of 
Colombia, 79; Lantern-exhibition 
of Australasian Antarctic and Sub- 
Antarctic Life, 219. 

HaplocMlus dhonti, sp. n., 17. 
Hymua crocuta (z. s. l.), 222. 

Insecta : 

A com para (ive study of certain sense- 
organs in the antenna? and palpi 
of Diptera: structure, 31; Some 
points in Insect mechanics : struc¬ 
ture, 311; On some Equatorial and 
other Species and Genera of African 
Ichnemnooina;: contained in the 
collection of the British Museum : 

. siructure, systematic, 117; On 
Light-giving .Beetles from Cuba, 
exhibited, 225. 

Lagenesta duplicator, sp. m, 140, 

-smifer, sp. m, 145. 

' -triangulifer, sp. n,, 147. 

-- triplicator, sp, n., 140, . 

Lama glum a (z s. l.), 224. 
Lamprologus dhonti, sp. n. } 19, 
Leontocebus rosalie (z. s. l.), 220. 
Leptothecus alutacefer, sp. n., 
150.' 

— mesonotifer, sp. n., 151. 

—— punctifer, sp. n„ 151. 
Lophophorus irapeyanus (z. s. l.), 222. 
Lycaon capenais (z, s. b.), 225, 


| Macropus bennotti (z. s. l.), 221, 224. 

I Magwenga, g. n., 100. 

—- maculipemxis, sp. n,, 100. 

Mammalia: 

On the external characters of exist¬ 
ing Ohevrotains: structure, !; On 
the breeding of Orijx gazdla at 
Gooilust: structure, 29; The Pro¬ 
gressive Reduction of the Jugal 
in the Mammalia: structure, 71; 
Some points in the anatomy of the 
Tahiti (Budoreas taxicolor white /'): 
structure, 203: On three foetal 
Sperm-Whales, exhibited, 221 ; 
Lautern-Kxhibition of structural 
characters of the Felidae, 221; On 
heads of Waterbuck, exhibited, 
222; On Marine Boring Animals, 
exhibited, 222; On a Chimpanzee 
kept in the open air, lantern-slides 
exhibition, 223; Photographs of a 
living Okapi, exhibited, 223, 225; 
On British Hats and their varieties, 
exhibited, 224. 

Melaniclmeumon carinifer, sp. n., 

148. 

-— glaucopterus, sp. m, 149. 

-xnelanopterus, sp. m, 148. 

Miojoppa quadrilineola, sp. n., 

167. 

Mollusc a : 

Photographs and lantern-slides of 
Murine Zoology, 221. 

Monopeltis eapemna (S5. s. l.), 225. 

Morphology, &e Stuuctcub. 

Neotypus obscurator, sp. n., 168. 

Nestor notabilis (z, g. l.), 219. 

Nicoria trijuga (z, s, l.), 221. 

Otaria Californian a (z. s, l.), 224. 

Ovis rausimon (z. s. l ), 224. 

Paratilapia lukugae, sp. u. } 18. 

Pathology, 

Report on deaths of animals in the 
Gardens in 1918, 13. 

■ . Pionus fuscus (z. s.„w), 224*. 
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Pisces : 

On a collection of ii.sl.ios from Lake 
Tanganyika: structure, ,17. 

Platylabus atricinctus, sp. n., 

108 . 

—- xnediorufus, sp. n., 169. 

PuwKiopImlus meyeri (z. s. m), 222. 

Proctoporus bogotensis, sp. n., 80. 

Bat,ufa maxima ('/. s, l.), 222. 

Kbitiua : 

On the skull and affinities of Ttotta 
whugillata : st ructure, 21; De¬ 
scriptions of two new Lizards and 
a new Frog from the Andes of 
Colombia: structure systematic, 
79. 

Serpentarius sorpentarius (z. m. l.), 225. 

Spilichneuxnon didymatus, 

sp. m, 16 L 

-triangulator, sp. n., 162. 

.— uniptmctor, sp. n M 162. 

Stenichneumon ochraceator, 

sp. n., 162. 

S T It 11 t< T U H 15* 

Mammalia : On flic external cha¬ 
racters of existing Clio v rota ins, 1; 
On the breeding ol Oryx yasdkt 
at Gooilust, 29; The Progressive 
•Reduction of the Jugul in the 
Mammalia, 71; Some points in the 
Anatomy of the Tahiti (llmhnm 
tan'kohr whiff i), 203. 

linenijA,: On the skull and affinities 
of Rami mhdgillaiii, 2i; Descrip¬ 
tions of two now Lizards and a 
new Frog from the Andes of 
Colombia, 79. 


Ptsckk : On a collection of fishes from 
Lake Tanganyika, 17. 

Insect a : A comparative study of 
certain sense-organs in the antennae 
and palpi of Diptera, 31; Some 
points in Insect; mechanics, HI ; 
On some Equatorial and other 
Species and Genera of African 
Ichneumoninue contained in the 
collection, of the British Museum, 

117. 

Aves : A unique case of Asymme¬ 
trical Duplicity in the Chick, 83 ; 
Besulta of a Mendelian experiment 
on Fowls, including the production 
of a Pile Breed, 173. 

Sus scrofa (z. s. l.), 222. 


Tostudo elegans (z. s. t*.), 221, 

Trogus gryps, sp. n., 122. 


Ureus arefeos (z. s. l.), 224. 


Xaxitbojoppa areolator, sp. n., 
133. 

—« bipapillatoi*, sp. n., 132. 

—— collifer, sp. n., 132. 

— cothurnator, sp. in, 132. 

-debilitor, sp. n., 130. 

—explanatory sp, n., 181. 

—— geminat or, sp. n., 183. 

—— gracilator,sp, n., 132. 

-rotundator, sp. n., 180. 

..— striator, sp. m, .132* 

—-' tr uncat or, sp. n *, 181. , 
Xenojoppa fossifrons, sp. n., 168. 
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* 

I. 1S T ttO I) U C'JT ON * 

The destruction of Rats had a. direct interest for the Zoological 
Society, as the 'abundant, supply nf-Jfood and shelter in' the 
Zoological Qimleutf^iioi- only maintained a large' indigenous 
population, but attracted rats from all the neighbourhood. In 
the beginning of ID HI, the Council were of the opinion that it? 
would he of interest to visitors, and of educational value, to 
arrange an Exhibition in the. Gardens.' illustrating the natural 
history of Rats and Mice found in this country, the damage that 
they do to food, property and health, and the chief devices 
employed for their destruction, .It was-also decided .to associate 
with the Exhibition an er.quiry into the efficacy of these devices, 
with the object of reeoinmending methods that - were. proved to. be 
>simple and practical. As.the; scheme- appeared to tie of public 
utility, it was agreed to,:seek advice and co-operation from the 
Board of AgricidtureJind Msheiiesyand from the Local Govern¬ 
ment Bowd, as these Government Departments were known to 
he. ■ taking „an active. Interest in what had become-a: national: 
problem. The Board of Agriculture had already oolfeoted 'mneii: 

l>itoo. Zoom Boa- 1019, No. XVII. ■ . ■ * 17- 
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information with a view to the introduction of legislation on the 
subject, and the Local Government Board had ti large experience, 
especially on the relation of Rats to public health. Both Depart¬ 
ments gave us immediate encouragement and assistance. Each 
made a grant of <£100 towards the expenses of the investigation. 
They placed all the information in their possession at our dis¬ 
posal, gave us invaluable advice as to the method of arranging 
the exhibition and conducting the enquiry, and made our work 
easier and more productive. Throughout the progress of the 
enquiry, Mr. F. A. Fulford of the Board of Agriculture, and 
Mr. E. G. Read, the practical expert appointed to assist him, 
were in constant co-operation with us. The Council of the 
Zoological Society delegated Mr. E. G. Boulenger, Curator of 
Reptiles at the Gardens, to arrange the exhibition and conduct 
the research, with Mr. \\ r . C. Harris as clerical and general 
assistant, and the necessary attendants. Various members of 
the Council with special scientific or practical knowledge, 
Mr. R. I. Poeock, F.R.S., and other members of the staff, and a 
number of private Fellows of the Society gave great assistance. 
Special thanks are due to Dr. 0. J. Martin, F.R.S., and 
Mr. A. W. Bacot of the Lister Institute, to Dr. II. 15. Newham 
of the London School of Tropical Medicine, Dr. W, J. Howarbh, 
Medical Officer of Health for the City of London, Mr. W. Dalton, 
Mr. Max Baker, and Miss Frances Pitt for the loan of specimens, 
diagrams, etc. for the Exhibition ; to a, very- large number of 
private persons and firms who lent apparatus, models, or samples of 
poisons, traps, etc.; to Dr. J. S. Warwick, Deputy Medical Officer 
of Health for the Port of'London Sanitary Authority, for facili¬ 
ties to study the methods employed on ships: to Mr. J. Horne, 
Resident Manager of the Wood Line Depot of the Royal Borough 
of Kensington, for facilities to carry out experiments at that 
depot; to Messrs. Lawson and Co. Ltd. of Bristol, Messrs. Boots 
Ltd., and, the Proprietors of the Ratinol Company, for supplying 
large quantities of material for the experimental tests. 

A separate file was kept for the record# of each appliance, 
preparation, or method. The rats in the Gardens gave the 
opportunity for a large number of tests. Visit,s were made to 
simps, warehouses, farms, houses, rubbish-dumps, and so forth, 
so as to get information relating to different conditions. In 
• Mr. 'BoulengeFs 'Report, the practical conclusions arrived at are 
given first, and are followed by details regarding the methods 
found to he most successful, and those which yielded more 
uncertain■ or unsatisfactory results. 

It is fortunate that the experiments point to the efficacy of 
means that are simple to use, not costly, nor, in the form recoin- 
mended, dangerous to human beings or stock. The best bait is 
.bread, the • best gas is sulphur-dioxide,- the best poison. Squills, 
and the best trap a device not dangerous to other animals. ’With 
regard to Squills, experimental research of a kind outside the 
scope of our enquiry is required. The substance is obtained from 
the ■common. Mediterraneanbulb,.- Scilte.myriiwm, iiwl is supplied 
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'by a few Firms in various forms, all of which are not efficacious. 
It is important that a chemical investigation should he ma.de, to 
•determine the active agent in the plant, and the best means 
■of preparing and supplying it. 

It is vital to the success of any attempt to reduce seriously the 
rat population of the country, that the work should he carried 
■out simultaneously over large areas. Rats are migratory 
animals and will readily desert a locality which they find to he 
unwholesome, for an area in which measures are not being taken 
against them. They are also prolific, and will rapidly multiply 
beyond the capacity of areas in which they are undisturbed, and 
reinva.de areas in which they had been reduced. These are 
matters for administrative action, and the provisions of the new 
Rat "Destruction Bill, if carried out rigorously, should prove 
successful. It is also to be remembered that the winter season, 
now approaching, is the best time to make the attack. The 
numbers of rats are naturally at their lowest, and the scarcity of 
food in their outdoor haunts drives them to take baits more 
readily, and to approach traps less warily. 

IT. Report on Methods of Rat Destruction. 

By E, G. Bou lender, F.Z.S., Curator of Reptiles, Zoological 
Society of London. 

In connection with the llat Exhibition held this summer in 
the Society's Gardens, investigations were actively pursued on 
various methods of rat destruction, and the following conclusions 
were arrived at 

(1) That where the method necessitates baits being put down, 
the food offered should differ from that which forms the staple 
supply of the rats. 

That dry bread is always accepted. That oatmeal, cheese, and 
tallow arc also attractive baits, and that Osh, lard and dripping, 
so frequently recoin mended, usually find favour only when no 
other food is available. 

That faint traces of the oils of . Rhodium and Aniseed, so 
commonly used to attract rats, instead of improving the bait 
have the contrary effect. 

That 1,1 10 tastes of the Old English Black Hat (Itallus raltus) 
and the Common Brown Rat (ttattus normjlcm) are identical, at 
least in their surroundings in this country. 

(2) That when rats are present in large numbers,''and' where 
it- is' not practicable to use gas, poisoning is the best a ml cheapest: 
method, to'adopt for; their destruction;"'/ • 

That of all the. poisops we .'experimented..with, Squill poison, 
the extract of the bulb of the Mediterranean plant Scilia 
marUinia, which in the small quantities used in rat destruction 
is. • harmless-• to . :domestie- animals, 'gave' the- most’;satisfactory■ 
result*;. That if mav he used wit.h greatest success in the liquid 

; vyc.: ■-A J 7* 
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form, bread being soaked in a solution of the poison mixed with, 
equal parts of milk. 

That good results may also be obtained when 'Barium (larbonate 
is used in conjunction with Squill Since Barium Carbonate has 
a corrosive action on the mucous membrane of the stomach,, 
compelling the rodents to leave their holes in search of water, 
the device of putting down bowls of liquid squill in the vicinity 
of the area, treated should be resorted to in order that the rats 
may take more poison, thus ensuring their destruction. 

(3) That the destructive power of virus is unreliable, and that 
better results are to be obtained by the use of Squill, Barium 
Carbonate, and other poisons. 

(4) That trapping, provided the correct types of traps are 
employed, is to be recommended at all times of the year, and 
should be resorted to with special energy during the winter and 
in the periods between the poisoning campaigns, in order to 
destroy, the surviving rats. That by persistent and skilful 
trapping the numbers of rats, even in badly infested localities,, 
can be greatly reduced and kept under control. 

That rats like passing through passages showing light at the 
far end, provided the middle of the passage is not dark. That of 
all the traps we tested, a wire tunnel-shaped cage trap, known 
to us .as the Brailsford trap, and which embodied the above 
principles, gave the, best results. In the type in question, which 
we regret is no longer being manufactured, the open doors at 
each end shut when the rat steps on a, platform in the centre of 
the passage. With regard to this trap the results differed 
according to the height of the doors and passage, and that when 
these were eight inches high the largest percentage of captures 
was obtained. The width was found immaterial, provided of 
course it allowed for the free passage of the rat. 

That the ordinary steel Gin trap and the “ Nipper,” a break¬ 
back ’trap with n moveable platform, were the only other traps to 
give very successful results, and with these the highest percentages 
of captures were obtained when they were covered with a wire 
tunnel of the Brailsford pattern, but without the doors, the traps 
being substituted for the platform. 

That it is superfluous to avoid' handling traps on the assump¬ 
tion, often entertainer!, that rats are detracted by the odour 
of man. 

■ (5) That hunting with dogs and ferrets is a, good method to 
adopt for the reduction of the rat population, 340 of the 1070 rats 
caught by,us between the months of April and Heptemh(,*r being 
captured by the aid of ferrets and a. single dog, 

'. (6) •'That gassing, an expensive method, has a distinct advantage 
over all others in that it kills not only the adult ami half-grown, 
rats, but also the newly-born in their nests, 

..''That Sulphur Dioxide is the best gas for use in mt destruction,.: 
and for killing rats .on ships, or.in confined spaces it has no rival,. 



METHODS OF HAT DESTLITTCT1 ON. 


231 


That it may also be vised with some success in fumigating rat- 
boles in tiie open. 

In connection with the above conclusions I have the following 
■observations and recommendations to make : - * 

(a) Owing to rats when active measures are taken against 
them frequently migrating to neighbouring farms and estates, 
co-operation in their destruction is imperative, and the whole of 
•a. rat-infested area should be treated on the same day, and not in 
parts at different times as is at present generally done. 

(l>) A rick surrounded by 5.4 feet high galvanized iron sheetings 
dug 2|- feet into the ground, is just as effectually protected, and 
•at a much smaller cost, than when built on a massi ve non-portable 
st addle. 

(c) At present the giving of re war* Is for rat-tails is indulged in 
by some and not by others. As those who do so cease when they 
‘discover they are called upon to pay for their neighbours’ rats, 
the payment of such rewards should be ma.de compulsory for all 
•employers, at any rate during the winter months when scarcely 
any young are about, but when every adult at this time repre¬ 
sents a. potential increase in the numbers for the near future. 
This would go a long way towards keeping the vermin in check. 

(</) In view of the recent undoubted increase in the numbers 
•of not only the Common Brown Hat but also the Old. English 
Black .Rat, all ships should at regular intervals lie 'subjected to 
treatment with Sulphur Dioxide gas by means of Sulphur 
’Candles or a Clayton or some similar apparatus. 

(y) The formation of a research school in the country, where 
further experiments on rat-destruction could be continued 
throughout the year, is desirable. That at this school the various 
poisons recommended should lie made up and supplied direct to 
the rat-officers appointed by the County authorities; such officers 
being from time to time .required - to attend a course there, and 
he made acquainted with the la test developm en ts. 

It should be borne in mind that our investigations were corn 

ducted at a. time of the year-..May to '••September-—when plenty 

•of food is available for the rats, ami that some of the methods 
which resulted in failures would possibly have succeeded if 
.-applied during the wint.br months. ■ ■■ 

The successes obtained • deservetherefore,- I think, special 
•consideration. 

We realized that the -first step towards finding an effective 
method of rat-destruction, .whether by means of poisons or-.tra.ps, 
was to ascertain what baits the rodents found most 'attractive, m. 
•no device dependent-on food being taken could, however ingenious, 
otherwise prove a .success; " ■"■The.'.lmits-;refeiTed to in the- table 
below were given to rats in captivity and in the wild state, and 
were nearly all put down together on over fifty different'occa¬ 
sions. .hi 11m case of the rats kept in captivity, the animals 
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were changed from time to time in order to preclude any one sot 
being more favourably inclined to any special diet. It will be 
observed tint plain bread was preferred to anything else, and it. 
was found more attractive than the staple food-supply in, 
slaughter-houses, granaries, and fat-factories. All mealy sub¬ 
stances were liked, especially oatmeal. With regard to fats, lard 
and dripping were seldom taken, but tallow was readily eaten,. 
Contrary to the statements in many books on the subject of rut- 
destruction, meat, except tripe, and fish, even when smoked, were' 
only accepted when no other food was available. 

Food faintly flavoured with oils of Rhodium and Aniseed,, 
instead of improving the bait, had the contrary effect. 

Although the Black Hat (Rcittus rattus) is supposed to have a 
predilection fora fruitarian diet, this was not the ease with the 
individuals we experimented upon, their tastes not differing from 
those of the Common Brown Rat (Jiattm norvegicus ), bread and 
other mealy substances being always preferred to fruit and vege¬ 
tables. The results of the tests on the rats in captivity and on those 
living in freedom being almost identical, they have been tabulated 
together. The percentages given below are based on the ratio 
between the attractiveness of the various baits and plain bread — 
the favourite food, which is represented by the figure 100;-.* 


Bread (plain) ... 

100 

Apple . 

.. , 0 

I)<>. (faintly flavoured with 


Cabbage.. .. 

.. 20 

Rhodium) ... 

40 

Banana .... 

.. (Hi 

Do. (faintly flavoured with 


Tallow ..... 

;. 70- 

Aniseed) .. 

30 

Dripping . 

. 20 

Do. (soaked in milk) ......... 

60 

1 Lard .. .. .. 

......... 10- 

Flour and Water ... 

30 

Raw Meat . 

. 0 

Oatmeal...... 

80 

Tripe. 

. 50 

Barley ... 

50 

Bacon..... 

.. 10 

Oats .... 

50 

Beef Extract. 

. 10 

Mar/.e......... 

ao 

Fish (fresh) . 

. 10* 

Lentil Meal . 

to 

Do. (smoked) . 

.. 2o 

Malt ... 

20 

Bloater Pasta .. 

.. 30 

Potatoes (raw) .... 

10 

1 Suprar............ 

.. 0- 

Do. (mashed with milk.) . 

20 




Poisons . 

Where rats are present in very large numbers under conditions 
which precluded gas being used, poisoning was found to give the 
most satisfactory results. Although the use of poisons involves 
less trouble and expense than gassing and trapping on a large- 
scale, there has been much objection to the method owing to the 
danger to man and domestic animals, and to the possibility of 
the rats dying under floorings. With regard to the first objec¬ 
tion, the danger has perhaps not been much exaggerated,'for 
although we have ourselves had no such unfortunate experiefuM*s, 
we have beard of numerous cases where pigs and other valuable* 
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animals were killed in addition to the rats ns a result of treat¬ 
ment with phosphorus, arsenic, and strychnine. As to the 
second objection, in the course of our numerous tests, conducted 
both in urban as well as rural districts, we did not receive a 
single complaint with respect to rats dying under the floorings of 
buildings, ami the possibility of this occurring appears to be 
more remote than has been suggested. 

We spent some time experimenting with both Phosphorus and 
Arsenic, but it was realized from the first that the dangerous 
nature of these poisons, unless they proved of very exceptional 
value, precluded their being recommended for general use. 
Phosphorus, although obviously easy to detect, proved to be an 
abstractive bait, and far more so than arsenic ; unlike the latter, 
however, it does not, especially in summer, retain its toxic 
properties for more than a few days. 

Below are given tables showing the results of our tests and 
investigations with phosphorus and arsenic preparations of 
various kinds. In these, and in our tests and investigations 
with other poisons, we have termed the result a “ Success ” 
where a definite reduction in the number of rats was recorded. 
In the cases marked with an asterisk we were not present at 
the test, hut the facts were ascertained from reliable witnesses. 

Phosphorus, 


Nature of Promises 
or Locality. 

Approximate 
amount of 
Bait used. 

Result, 

Remarks. 

■ . 

1. Military Cutup 
and Fann. 

15 lbs. 

Success, 

A very large number of dead rats 
were collected on the day following 
the test. This, a very badly in¬ 
fested urea, was almost completely 
cleared of the vermin. 

3. Farm, 

a lbs. 

Success. 

Reduction in number of rats was 
recorded. 

3 # , Gardens, 

2 lbs. 

Success. 

The rats were entirely eliminated,. 
This Garden bad been treated for a 
couple of months previous to the 
test with Virus, but with no 
: . result, ' ' ■ 

4*. .Farm. 

j . ■ 

3 lbs. . 

Success. 

: A.reduction in the number of rats , 
resulted. , 

5, Part of Small 
Town. 

. 

10 lbs. 

Failure. 

Although this town was badly in¬ 
fested only a minute quantity of 
the poison was taken. Subsequent 
treatment with extract of Squills 
was a success. 

! 0. "Rubbish Bump. 

1 ' 

5 lbs. 

Success. 

A number of dead rats were collected 
on the day following the test. 

J 7. Shoji. 

L ; 

2 lbs. 

Failure. 

The bait was not taken. 
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Armenia* 


Nature of Promises 
or Locality. 

Approximate 
amount of 
Unit. use,!. 

Result. 

Remarks. i 

I. Private 

liesuleuec. 

2 lbs. 

Success, 

The rats vanisbe 1 for a period of 3 or j 
4 weeks, after which they reappeared j 
but in small numbers, i 

2. Rubbish Dump. 

■> 

Failure. 

Only a small ipmnlity of the bait 
was taken and no dead rats were 
| discovered. 

3. Baker’s shop. 

3 lbs. 

Failure, j 

Although most, of the bait dis¬ 
appeared no reduction in the 
number of ruts was recorded. 

4-. Rubbish Dump. 

10 lbs. 

i 

| 

Success. 

Most of the bait was taken on this/' 
occasion and a large, nuvnber of 
dead ruts were collected. 

■ ■ ■ ■ .. ■ 

5. General Stores. 

4 lbs. 

Failure. 

Thu bait was not taken. 


With Strychnine, which is acknowledged - a most effective poison, 
we made no experiments, as, owing tt> its deadly action, its whole* 
sale use could not under any circumstances be recommend*eh 
Much time was spent testing various preparations of which 
Barium Carbonate formed the basis, this rat-poison having been 
selected as the most suitable by.'the. United States Depart¬ 
ment of Agriculture and the Indian Government. Although 
li or 2 grains suffices to kill a rat, .Barium Carbonat e is more or 
less harmless to domestic animals,cats and chickens withstanding 
10-15 grains, and an average-sized dog over 100 grains. It has 
also the advantages of being cheap, tasteless, and therefore easily 
made attractive' 'by • mixing' with a suitable bait: further, its 
corrosive action on the mucous uicm.ilmute of the stomach induces 
the rats to leave their holes in search of drink. Although the 
successes obtained with Barium Cftrbonalo were not so decisive 
as those resulting from treatment with Squill a poison we refer 
to later,—-with one exception a definite reduction in the number 
of rats resulted from our tesfs, and we satisfied ourselves that it 
tva.8 as effective as the more dangerous poisons, such as phosphorus 
.and arsenic. In most cases the poison was put down with follow- 
fat mixed in equal proportions, and smeared on bread. To make 
•certain of the destruction of all the rats leaving their holes in 
search of water it was found advisable to place within their reach, 
■on the day following the treatment, bowls containing a solution 
•of squill and milk; the rats being thus made to partake of morn 
poison in their efforts at/relief,. . 
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Barium Carbonate . 


Nature of Premises 
or .Locality. 

Approximate 
amount of 
Bait used. 

Kesitll. 

I {emarks. . 

■ 

1. Surgical Out 
Store. 

2 llis. 

Success. 

All the bait was taken and the rats 
disappeared for a mouth. 

2, Ditto. 

2 Bis. 

1)0. 

As the rats returned treatment was 
again applied in the store which 
was once more cleared. 

3. Sweet Factory. 

2 lbs. 

' 

Failure. 

No definite improvement was re¬ 
corded, although nearly all the bait 
was taken. 

4*,. Garden. 

1 11). 

Success. 

The vats disappeared entirely for a 
couple of months. 

5. Knackers Yard. 

5 lbs, 

| 

j 

. 

These premises were so seriously in¬ 
fested that a clearance was out of 
the question, the yard being strewn 
with hones to a depth of (> feet. J 
The rats were to he seen in 1 
enormous numbers in the daytime, j 
All the bait was immediately | 
taken. j 

; 0. Canteen. 

I 11>. 

! Success. 

1 

A decrease in the number of rats was 
recorded. 

. 7. Granary on 
i Wharf. 

5 lbs. 

1 

Success, 

Do. ! 


Other preparations which we tested contained Plaster of Paris, 
Magnesium Sulphate, Ott>ton,n.nd Squill. With the exception 
of the last-named we found that all these, however''attractively 
disguised, were only taken if no other food was available, and 
their' use as a raticide could therefore.bo disregarded. ftquill, 
which is obtained from the bull) of a •.plant. (So ilia ■ maritime .) 
''Occurring in great abundance on the' Mediterra,nea.n coasts, can 
he used either in the form of a, powder or of : *v solution, and in 
France and its Colonies it.has for some years, been known to be 
•an effective• rat-poison. \Iw this country it has been little used, 
•as until • quite recently, the only proprietary preparations '.con¬ 
taining the .extract of the- plant-"have'• been in the hands 'of 
•companies which likewise sold virus, and its use was only recom¬ 
mended in the event of the virus proving a failure. Although 
•extremely toxic as far as. rodents 'are' concerned--tlie .minimum 
lethal close for a rat being only half a grain—Squill is compara¬ 
tively harmless to domestic animals. 

As will be seen below, a very large-number of tests,.were made 
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with Squill preparations, some in t he liqm<b others in the powder 
form. In the liquid form the Squill was mixed with an equal 
proportion of milk into which K ihs. of brond wore soaked for 
every gallon of the solution. Asa. powder it was given mixed 
with tallowy or tallow* and oohm.nL and smeared on bread. With 
one exception, however, our successes were obtained when the* 
liquid 8<|tiill was mixed with bread and milk, and if is in this 
form that we recommend its use. 


I 

Nature of Premises ; 
or Locality. j 

\pproximate 
amount of I 
Ha it used, j 

1 

Result. 

Remarks, 

. ' y\ 

1. Store. 

D Ills. J 

.1 

;[ 

' '' 1 
■V ; ■]' 

Success, 

This store, in which the rats were to 
: he seem• iu' broad daylight, was very 
badly Infested, and for 3 months 
. previous ■ to our test' an average of j 
60 rats a week were caught with j 
traps. As a result of the treatment 
it large number of dead rats were 
discovered and the store was en¬ 
tirely cleared of the rodents. 

8.. Farm. 

10 lbs. 

Success. 

A number of dead rats were collected 
iu the course of the week following 
the treatment, and a diminution 
in their numbers was recorded. 

g # . Private Resi¬ 
dence. 

X lb. 

Success. 

The rats were entirely cleared from 
the premises. 

4. Part of Town. 

80 lbs. 

Success. 

A number of dead rats were col- | 
lee ted on the day following* the 
application, and a. diminution in 
their numbers was recorded. This 
town-had previously been treated 
with virus and phosphorus with , 
no results, 

: : 5. Poultry Yard. 

S lbs. 

Success. 

1 

A decrease in the number of rats 
was recorded, and a number of 
carcasses were found on the pro- 
mises on the day after the poison 
had been put down, • 

6. Poultry Yard. 

2 lbs. 

Success. 

No rats have been seen in tins yard 
since the test was made. Virus 
had previously been used without 

success. 

1* Farm. 

■ __ 

20 lbs. 

Success. 

This farm was very badly infested, 
and .the rats were in evidence in 
large numbers in the daytime, 

. The day following the treatment a 
■ very largo number of carcasses , 
were collected. The farm ,1s mow 
comparatively free of the vermin, I; 
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Nil tare of Premises 
or Locality. 

'Approximate 
amount of 
Bait used. 

Result. 

Remarks. 

8. Garden. 

3 11>*. 

Success. 

. 

Large number of dead rats found 
in the week following the treat¬ 
ment. A great improvement was 
effected. 

0*. Farm. 

8 lbs. 

Failure. 

The bait was not taken. 

10. Farm. 

8 lbs. 

Success. 

A number of dead rats was collected 
on the day following the treatment, 
and a diminution in their numbers 
was recorded. 

11# Mouse ami 
Statics. 

4 lbs. 

Failure. 

The bait was not taken. 

12. Town. 

15 0 lbs. j 

1 

j 

j 

Success. I 

| 

Tin’s test proved a great success, 
dead rats being found in very large 
quantities in all parts of the town 
on the two days following the j 
treatment. The rats have been 1 
practically exterminated. j 

13. Embankment. 

4 lbs. | 

Success, j 

The rats were entirely cleared from | 
this embankment. j 

14*. Residence. 

2 Ills. 

Failure. 

Only a very slkrht diminution in the 
number of rats was recorded. 

To, Food Store. 

1 lbs. 

Failure. 

i 

Most of the bait was taken, but no 
good results were obtained. 


In tests numbers 13, 14, ami 15 squill-powder was laid down* 
In all other rases the solution was used* 

As a result of our investigations, we have no hesitation in 
coining to the conclusion that Squill-solution is the most effective 
mt-poison, arid recommend its use in preference to • Barium' 
Ourbonate for the following reasons ~ 

(1) That for rodents it is'three times as toxic. 

(2) That if is even less harmful to most domestic animals* 

The nun point- against the use of Squill lies in the fact that at 
present, it is somewhat move - expensive - than most other .poisons* 
The plant grows, however, in extraordinary almmlance on both 
the African and European coasts of the Mediterranean, -'and' 
therefore no difficulty should'be experienced in obtaining a large 
supply at n reasonable cost* 

Virus* 

The discovery some time back of a baaillus ..pathogenic to 
rodents led to a new metliod for the' destruction, of rats and mice. 
Following this discovery, the virulence of the organism was. 
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•raised by artificial methods in the laboratory and a number of 
Hat Viruses were planed on the market. 

The mamifaefurers of these claimed that the bacillus was so 
virulent that it would kill rodents in about ten days, and that 
within a month the disease would spread with fatal results to the 
whole of the rat—or mouse—population of the area under treat¬ 
ment. The results of recent investigations on the efficiency of 
some of the viruses on the market have been disappointing. 
Bain bridge* has experimented on a very large number of rats in 
captivity, and the results of Ins experiments showed that the 
destructive power of all the viruses he tested was inconstant, 
the death-rate in the different experiments varying from 20 to 
50 per cent. Further, according to this experiment*!tor the 
presence of agglutinins in the serum of the rats which survived 
after being fed on virus gave reason to suppose that a certain 
proportion acquired immunity and were therefore unlikely to 
succumb to a second infection. 

Experiments with the rat*viruses conducted some years ago 
during the outbreak of plague in San Francisco also gave poor 
results. 

It must be recognized that, if generally successful, this method 
of exterminating rats and mice by spreading among them a 
disease, not affecting Man and domestic animals, could not be 
improved upon, and I was therefore anxious to give a, thorough 
test to all the viruses on the market in the hope that the results 
of the experiments under natural conditions would differ from 
those obtained in the laboratory. 

We made in all 7 tests with different virus preparations, and 
of these one only was an unqualified success; three were partial 
successes, a very slight reduction in the number of rats being 
recorded, and three were absolute failures. A number of reliable 
witnesses who visited the Exhibition in the course of the summer 
informed us of their experiences, and wo ascertained the successes 
in these' cases to amount to about 33 per cent, 

Trapping. 

Although we found that trapping alone will not always rid us 
of the rats where they are present in very large numbers, never¬ 
theless if the best traps are used skilfully and persistently the 
vermin can be greatly reduced. Owing to the. abundance of food 
in our (hardens, the locality is not one where much success would 
be expected.' Nevertheless,■..in the four months referred to in 
this report, we caught with traps alone 736 rats. Of the many 
••different traps laid down, three types accounted for 85 per cent, 
of the total catch. Some of the traps that proved to be failures 
were those we found most frequently in use in the rat-infested 
'localities which we visited, . while the most successful type of 
trap, several of which had been laid down in our Gardens for 

# Journal of Pathology, vol. xiii, 1009. 
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several years, is now, so far as we can make out, no longer being 
manufactured. The latter trap, known to us as the .Brailsford 
Trap,'consists of a long, narrow Mure cage with doors at each end, 
which,-when the trap is set, remain open, leaving a direct passage 
through. A platform in the centre, where the bait is placed, is 
connected by a, spring which when trodden upon releases the 
floors, imprisoning the rat or rats. Such traps were put down 
on 687 occasions and accounted for the capture of 209 rats. Two 
makes of this trap were formerly sold, the one in which the 
height of the passage measured 4i inches, the other in which it 
measured 7 inches. As the latter gave far better results than 
the former, in order to ascertain the proportions which would 
give the best results, traps of different height and width were 
tested, with the result that the type with the greatest height 
was found most successful. 

The following are particulars of these tests :— 

Percentage of rats caught in traps 4.]" high 

?? v v ( n 

o" 

jj ?? n >? ° if 

The width, provided it allows for the free passage of the rat, 
makes no difference. 

Other cage-traps tested included such well-known types as the 
ordinary Cage Trap with bait, book, and with a platform con¬ 
nected by a, spring with the door, the Eelpot or Wonder, the 
Round Wire, and the “ Myst.oT We also experimented with a 
number of new types sent to us, and with Barrel traps and 
Stockades. 

The ordinary Cage Trap .—This trap, which is sold at most 
ironmonger shops, we saw in vise on many occasions in the course 
of our visits to rat-infested localities, hut were invariably in¬ 
formed that it caught no rats. This was likewise our experience 
with the type without the bait-hook. \A hen, however, it was 
provided with the platform which when trodden on closed the 
door, more satisfactory results • were • obtained, 16 rats being 
caught with 166 of these traps. 

The Melpot or Wonder Trap , which permits the free entry of 
the rats whilst preventing' their, exit, is divided into two com¬ 
partments connected with a trap-door. This trap has, I know, 
frequently been responsible- for the capture of numbers of rats. 
.‘With us*it did .not prove a. great success,. • The keeping: of "a, 
female in the trap- : and baiting with the female genital organs 
having been said to entice the males, both-these-devices- were 
; resorted to, 'but-- witkmegative. results, - 

The Hound Wire . Trap i*.a -simple type, the rats having an 
entry through a hole in the ..centre, but being prevented from 
escaping by the presence of a number of fine loose wires which 
bang from the sides of tins apeHmre and close round the bole 
when the rat climbs up in order to escape. For some weeks we 


10 . 

28. 

34. 
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placed one of these traps, measuring 11] iitrims in height, Zti 
various localities in the Gardens frequented hv the rodent*, lmt, 
without success. At a later ditto we found that this type was 
being used with good results in a'rat-infested store, ami on 
comparing it with the out 4 , we had boon using found that it differed 
in measuring only 7 inches in .height, -and. a., similar one was 
procured for our use. If not very successful it. nevertheless 
■caught a number of rats, and obviously therefore, as was the case 
with the Brailsford trap, it proved specially ellieaekms only 
when conforming to certain measurements. With 124 traps of 
this kind (7 inches in height) 12 rats were captured. 

Tim lt My sto ” Trap consists of a metal structure connected 
with a tank full of water, The bait is placed just inside the 
door, which closes on the entry of the rat. in order to effect its 
escape the rat climbs up the cage to a. hinged platform, which 
collapses, precipitating the rodent into the tank. The collapse of 
this platform automatically opens the door of the cage and the 
next, rat is thus enabled to enter mid repeat the performance. 
Although I have been informed by some users of tins trap that 
it gave good results, the one which we tested for several weeks 
was responsible for the capture of one rat only. 

A number of new'types of cage-traps were sent us and given a 
trial' Borne were, most ingenious, but as they failed to catch 
rats It is unnecessary to allude to them. 

It was found that several of the cage-traps we' tested .were 
made of too light ware, with the result that, the captured";rats 
were able to force tbe wires apart and escape. 

Barrel traps have frequently been asserted to be very effective, 
and we therefore experimented with .these both in the Gardens 
and in other localities where rats were numerous. One of the 
methods we employed was to fill the barrel up to within a foot of 
the top with earth, covered with, sawdust and chaff, and upon 
this placed various bait. For some days we allowed the rats to 
feral from the barrel. When we found that most, of the halt had 
been taken for several nights in succession, water was substituted 
for the earth, also covered with a layer of sawdust; and chaff; 
and we a,waited results. None wore, however, forthcoming, the 
rats obviously suspecting a deception. The other method con 
isisted of covering the barrel with brown paper, upon which the 
bait was placed. After the-food had been taken for a few days 
a-cross was cut in the paper in order that the rats might fall 
through into the barrel This.- answered • very 'much lottery and 
: a number of rats were captured-- by this- device;.,; 

The ordinary■ '8toc&ade trap consists; of--a wooden stockade 
about 4 feet high constructed to enclose a space about 10 feet 
-■square-.. On one side is. a door a foot wide and ldghv.whlch Ts 
open'and closed by a cord and pulleys. The Stockade having 
been baited and tbe door kept open, tire rats are for a week. or so 
allowed to feed and to run in and out. Subsequently the 
operator secretes himself and at a suitable. moment releases the 
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coni controlling the door. This contrivance having proved a 
success we were anxious to give it a trial. The weak part, how¬ 
ever, of this trap appeared to be the amount of time that would 
be wasted by the man controlling the sliding-door, and therefore, 
in order to dispense with the human element, with the help of 
my friend Mr. Mark Barr, I worked out a, scheme winch enabled 
the open door, which rested on a hinge, to fall by being drawn 
towards an electro-magnet, the latter being in contact with a, 
number of batteries and an alarm-clock. Thus if we wished the 
door of the trap to be shut at a certain time all that was 
necessary was to set the alarm for that time, when the current 
acting on the magnet released the door. With this a number of 
rats were captured. During the winter months, when less food 
is available, it may possibly give still better results. 

The steel Gin trap lias for years been used with success, and is 
the type generally popular with the gamekeeper. Nine hundred 
and seventy-three of these traps laid down in our Gardens were 
during the four months in question responsible for 173 rats, a 
percentage of 17. Considering that we obtained a higher per¬ 
centage with the Brailsford trap, we presumed that the gins 
would be specially successful if laid in the centre of any passage 
showing light at the far end, and we consequently experimented 
by covering them with large drain-pipes cut longitudinally in 
half. This experiment was, however, a failure. At a, later date 
we continued the experiment on the same lines and had holes 
bored in the top of the pipes in order to allow for some light to 
enter. This was slightly more successful than when the middle 
of the pipe was in complete darkness, and a. few rats were 
caught. The results, however, could not compare with those 
obtained when the traps were put down in the usual manner. 
As the Brailsford traps continued to give such satisfaction, L 
ordered a number of covers exactly similar to those of the cage- 
trap, but without doors, bottom or centre platform, in order to 
ascertain whether, when the gin-traps were covered with these 
wiiTopassages, a higher percentage of successes would he atta ined. 
The result was highly satisfactory, the gins, when placed under 
these cheap wire-covers catching almost as many, rats per trap as 
the Brailsford and a higher number than when placed in runs 
in the ordinary way. 

Break-hack imp #*—With one exception these gave' no good 
results. The.exception was a type known as the “ Nipper,” unit 
with 1962 of these traps 237 rats were caught. This, a. very 
inexpensive trap, is. most suitable for putting down indoors, or 
under cover, as in wet weather the wood is liable to warp and 
render tlie'-appliance useless. A¥e would suggest to the makers 
that a similar trap be made of metal for outdoor use. As in the 
case of the •Gin traps, the u Nippers,” when placed under wire- 
covers, were responsible for-:a- '.higher percentage'of captures. 
The figures below show results obtained with 100 Gin and 
10.0 Nipper traps when laid down in the ordinary manner and. 
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placed one of these traps, measuring 0.] inches in heights in 
various localities in the Gardens frequented by the redouts, hut 
without success. At a later date we found that this type was 
being used with good results in a rnt-iufesusd store, and on 
comparing it with the one we had boon using found that it differed 
in measuring only 7 inches in height, and a similar one was 
procured for our use. If not very successful, it nevertheless 
caught a. number of rats, and obviously therefore, as was the case 
with the Brailsford trap, it proved specially eiiieaeious only 
when conforming bo certaiu measurements, With 124 traps of 
this kind (7 inches in height) 12 rats were captured. 

The u Mysto ” Trap consists of a. metal struct ure eomulcted 
with a tank full of water, The bait is placed just inside the 
door, which closes on the entry of the rat. In order to ellbet its 
escape the rat climbs up the cage to a- hinged platform, which 
collapses, precipitating the rodent into the tank. The collapse of 
this platform automatically opens the door of the cage and the 
next rat is thus enabled to enter and repeat the performance. 
Although I have been informed by some users of this trap that 
it gave good results, the one which we tested for several weeks 
was responsible for the capture of ofte mb only. 

A number of new types.of cage-traps were.-sent us and given a 
trial, Borne were .most-ingenious, but as they failed .to catch 
rats iti is unnecessary to allude to them. 

It was found that several of the cage-traps we tested .were 
made of too light wire, with the- result that the captured rats 
were able to force the wires apart and escape. 

Barrel traps have frequently been asserted to be very effective, 
and we therefore experimented with these both in the Gardens 
and in other localities 'where rats were numerous. One of the 
methods we employed was to fill the barrel up to within a foot of 
the top with earth, covered with sawdust and chaff, and upon 
this placed various bait. For some days we allowed the rats to 
feed from the barrel. When we found that most of the bait had 
been taken for several nights in succession, water was substituted 
for the earth, also -covered with a layer of sawdust and ehn.1T; 
and we a,waited results. .None were,- however, forthcoming, the 
rats obviously suspecting a deception. The other method con¬ 
sisted of covering the barrel with brown paper, upon which the 
bait was placed. After the food had -been taken fora few.'days 
■ a cross was cut in the' paper, in order that the rats might fall 
through into the barrel. .■ This answered' very m uch. better, and 
..-a. 'number of• rats were captured by this device, 

TM/ordinary Blockade trap ■ consists -of,.'a.' wooden ..stockade, 
about 4 feet ..high constructed to enclose a'■space - about 10 feet 
square. On one side is a door a foot wide and high, 'which is 
/open-and closed by a cord and ■■pulley, ' The Stockade having. 
; been baited and the door kept open, the rats are for a week or'so 
allowed to feed and to run in and out. Subsequently the 
•operator secretes himself and at a suitable moment releases the 
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-cord controlling tlie door. This contrivance having proved a 
success we were anxious to give it a trial. The weak part, how¬ 
ever, of this trap appeared to be the amount of time that would 
be wasted by the man controlling the sliding-door, and therefore, 
in order to dispense with the human element, with the help of 
my friend Mr. Mark Barr, I worked out a scheme which enabled 
the open door, which rested on a hinge, to fall by being drawn 
towards an electro-magnet, the latter being in contact with a, 
number of batteries and an alarm-clock. Thus if we wished the 
door of the trap to be shut at a certain time all that was 
necessary was to set the alarm for that time, when the current 
acting on the magnet released the door. With this a number of 
rats were captured. During the winter months, when less food 
is available, it may possibly give still better results. 

The steel Gin trap has for years been used with success, and is 
the type generally popular with the gamekeeper. Nine hundred 
and seventy-three of these traps laid down in our Gardens were 
during the four months in question responsible for 173 rats, a 
percentage of 17. Considering that we obtained a, higher per¬ 
centage with the Brailsford trap, we presumed that the gins 
would be specially successful if laid in the centre of any passage 
showing light at the far end, and we consequently experimented 
by covering them with large drain-pipes cut longitudinally in 
half. This experiment was, however, a failure. At a later date 
we continued the experiment on the same lines and had holes 
bored in the top of the pipes in order to allow for some light to 
enter. This was slightly limre. successful than when the middle 
of the pipe was in complete darkness, and a few rats were 
caught. The results, however, could not compare with those 
obtained when the traps were put down in the usual manner. 
As the Brailsford traps continued to give such satisfaction, 1 
ordered a number of covers exactly similar to those of the cage- 
trap, but without doors, bottom or centre platform, in order to 
ascertain whether, when the gin-traps were covered with these 
wire-passages, a higher .percentage of successes would be attained. 
The result was highly satisfactory, the gins, when placed under 
those cheap wire-covers catching almost as many rats per trap as 
the Brailsford and a higher- number than when placed in runs 
in the ordinary way.- •' 

Break-hack traps— With one exception these gave no good 
results. The exception' was-a'type'.known as the “ Nipper/’ and. 
with 11)62 of these traps 237 rats were caught. This, a very, 
inexpensive trap, is most .-.suitable. for. putting down indoors or 
under cover, as in wet weather the wood is liable to warp; and 
render the appliance useless. We would'.suggest to the makers 
that a similar trap be made of metal for outdoor use. As in the 
case of the Gin traps, the ci Nippers,” when placed under wire- 
covers,, were , responsible, 1 for. a higher ■ percentage of' captures* 
The figures below show results obtained with 100 Gin and 
100 Nipper traps when laid down in the ordinary manner and 
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when covered with a wire tunnel 8" high by 4" wide by 24" or 
3d" long. 


Number of rats caught with 100 Gin traps In id down in 

the ordinary manner . 10 

Do. do. 100 Nipper traps do. ...... 14 

Do. do. 100 Gin traps covered with 

wire tunnels. 28 

Do. do. 100 Nipper traps do.. 21 


An additional advantage in the use of these wire covers lies in 
the fact that the Gin and Break-back traps can be laid down 
in poultry-runs without fear of injury to the full-grown birds. 

It having constantly been stated that traps should be bandied 
as little as possible, and that in setting them gloves should, be 
worn or the hands rubbed in earth, we experimented with a very 
large number of traps to ascertain whether rats are really 
influenced by the human odour and are alarmed thereby. On 
fifteen occasions we laid down in a rat-infested locality outside 
the Gardens 20 traps, 10 Gin traps and 10 Nipper traps, half of 
these being carefully handled with gloves rubbed in earth ami 
faintly scented with aniseed, the other half being freely handled 
with the naked hand. As a result of this experiment we. satisfied 
ourselves that there is no necessity for attempting to disguise the 
human odour, 35 rats being caught with the traps handled in 
the ordinary way and only 31 with those laid down with gloves. 

The following table shows the number and type of traps laid 
down between the months of April anil September with the 
percentages of captures:— 


Type. 

Number of 
Times set. 

Number of 
Bats caught. 

Percentage 

Brailsfbrd Trap (all sizes).... 

087 

209 

33 

Gin Traps.. 

073 

173 

17 

Do, (placed under win? tunnel)... 

13 ft 

■ 30 

20 

Nipper Traps ■... 

um 

237 

12 

Do, (placed under wire tunnel), 

120 

21 

10 

Bound Wire Trap ( 7 " high).... 

■ 121 

12 

10 

iv m" . 

(51 

0 

0 

Ordinary Cajre Trap (with bait hook 




only) . 

'■ 'm , 

0 

0 

Do. (with platform) . 

160 

16 

10 

Eel pot or W o nder Trap.,. 

■ 195 ■■ 

' 17 

$ 

Other t ypes ...,.......,..................,,..... 

£28 

12 

a 
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Hunting with Dogs and Ferrets. 

Although this method is practically useless in most towns, it. is. 
of the greatest assistance in keeping down the rat population in 
the country, A good ratting dog seldom fails to locate the 
presence of a rat, and will always differentiate between the in¬ 
habited and uninhabited holes. The results obtained when ferrets- 
co-operate with a dog are usually very satisfactory, and such hunts- 
with sticks and shot-guns in the Society’s Gardens, in conjunc¬ 
tion with trapping, has led in the past few years to a very 
distinct reduction in the numbers of rats, in spite of the general 
increase elsewhere. The time spent on rat-hunting with the 
help of dogs and ferrets has during the months of April to 
September averaged eight hours a week and has resulted in 
340 rats being killed. Like trapping, hunting with dogs and 
ferrets should be pursued with special activity during the winter 
months, and during the periods following poisoning with Squill 
or Barium Carbonate. 


Gassing. 

This method has the distinct advantage over all others in that 
it kills not only the adult rats but also Hie newly-born in their 
nests. The gases most frequently advocated for rat-destruction 
are Carbon Bisulphide, Hydrocyanic Acid, and Sulphur Dioxide.. 
Although both Carbon Bisulphide and Hydrocyanic Acid are very 
effective, the dangerous nature of these gases, the former being 
highly inflammable and explosive, and the latter very poisonous, 
odourless, and invisible, makes it impossible to recommend their 
use. Sulphur Dioxide, however, is visible and non-inflammable,; 
and harmless to man when inhaled in small quantities. 

In. the course of this summer we were afforded opportunities of 
being present at fumigations by means of sulphur candles, and 
an apparatus manufactured by the Clayton Fire Extinguishing 
and Disinfecting Company, ini which - the sulphur is burned in a 
furnace supplied with air induced by a draught, and the gas 
driven off under pressure through a hose. 

■•The use of the candles for killing rats in their, burrows we 
found ineffective,, the gas penetrating • too ' slowly ; when the 
sulphur dioxide is, however, driven into the'holes under pressure 
the whole network of runs is permeated in a. few seconds, making 
the existence of the rats underground impossible. Although 
ma ny of the rodents escape only to die in the open, some no doubt 
recover, and the co-operation of a dog is therefore desirable. The 
large Clayton machines which. are used for fumigating ships and 
large buildings are driven by petrol or electricity. I was shown, 
however, the model of a new portable hand-driven apparatus 
which appeared suitable for the treatment of hedges and embank¬ 
ments. No opportunity was afforded us of witnessing gassing 
on skips with these machines, but we were able to investigate 
the system of rat destruction by means of sulphur candles as 
Pxtoc. Zoom Soc.~-lD19, No. XVIII. 18 
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employed by the Port of London Authority, The method gives 
very satisfactory results and could not we think be improved 
upon. 

Preventive Mi'ensures. 

The chief preventive measures, such as the protection of food 
.supplies, the destruction and prompt removal of garbage,. the 
repairing of defective drains, and the rat-proofing of buildings, 
have been preached so consistently of late that it is unnecessary 
to allude to them further. It must remain with the medical 
•officers of health and other sanitary authorities to see that these 
conditions are enforced. 

Protection of ]ticks. 

The building of ricks on rat-proof platforms has been officially 
recommended. These platforms, however, besides being extremely 
costly are not easily portable,, and aw the ricks are annually erected 
•on different sites, this method of protection can only he adopted 
in rick yards. It has been, found by experiment, which we have 
confirmed, that rats will not dig to a depth of more than 21 feet, 
and therefore all that is needed is to surround the ricks with 
galvanized iron sheets, 5-J feet high, dug slightly over 2 feet into 
the ground. The cost of such an erection Would amount to less 
than half that of a platform. The sheets are portable and would 
last for many years. 

Increase in the numbers of the Old English Black 'Rat. 

We ascertained in the course of our investigations that not 
only had the Common Brown Rat very greatly increased in 
numbers in recent years, hut that wince Id 10 the Old English 
Black Rat had become much more abundant, ami in 'Condon both 
species are now in some parts living in harmony, not only on the 
same premises but in the same rooms. On the one iloor of a. 
factory in Hoi born' we est pturod both species of rats, and also 
specimens of the Alexandrine Rat—the brown variety of ItaUns 
raUtis , and the black variety of UaUm- norwykm* A well known 
London rat catcher, who haw kept records of his captures, informs 
me that he is at the present time catching- as many Old English 
Black Rats as Common Rats in localities where, prior to the war, 
the latter only were found. 

This recent increase in the numbers of the Old English Black 
Rat is disquieting, -and. ..can only be checked by the enforcement 
: of stricter measures for their destruction on incoming vessels. 
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15. On certain Features of the Otic Region of the Chou- 
drocraniuni of Lepidosteus , and Comparison with 
other Fishes and Higher Vertebrates. By Edward 
Phelps Allis, Jr., F.Z.S. 

[Received May G 3 1910 : Head May 27,1919.] 

In a figure of a 149 mm. specimen of Lepidosteus osseus, Veit 
■( ? 07) shows the larger part of the dorso-Uiteral edge of the otic 
portion of the chondroeranium formed by a laterally projecting 
ridge which lie says is currently called the crista parotica, and 
he adopts this name for it. It will, however, be later shown 
that the anterior portion of this ridge is not included in the 
crista parotica, of current descriptions of mammalian embryos, 
and there is some doubt as to any part of it being the strict 
homologue of that crista. The name is therefore inappropriate, 
and as the ridge lies, in fishes, in part on the sphenotic and in 
part on the pterotie portion of the chondrocraniurn, I shall call it 
til i e sp 1 1 eno -pte rotie ridge. 

The sphenotic portion of this spheno-pterotic ridge is formed, 
in Veit’s 149 mm. specimen of Lepidosteus , by the dorso-lateral 
edge of the autosphonotie, and it begins, anteriorly, at the 
summit of the postorbital process. Its pterotie portion is wholly 
of cartilage, but it supports, in this fish as in Jmia, the lateral 
edge of the dermo-pterotic. The anterior three-quarters, 
approximately, of this cartilaginous portion of the ridge forms 
the dorsal edge of the articular facet for the hyomandibula, and, 
jus shown in the figures given, it apparently lies along the dorso¬ 
lateral edge of the ridge of the lateral semicircular canal. At 
the hind end of the facet for the hyomandibula the ridge is joined 
by a much less pronounced one, which forms the. ventral edge of 
the facet for the hyomandibula-, the two ridges, united,' then con¬ 
tinuing onward a short distance as a stout and rounded ridge, 
which lies along the lateral, instead of the dorsodateral, surface 
•of the ridge of the lateml- semicircular canal and ends somewhat 
abruptly with a curved hind edge slightly posterior to tiro 
anterior edge- of the epiotic bone, and some little distance anterior 
to the transverse plane of the vagus foramen. The marked,., 
posterodaterully projecting corner at the hind end of this ridge 
of Amid (Allis, ’97, fig, 8) is-' thus -wanting 'in Lepidosteus,- but 
the ridges of these two fishes' must,- ..nevertheless, have approxi¬ 
mately the same posterior extent, for the hind end of the ridge 
is traversed • in. each, of them by a canal which 'transmits the 
ramus dorsalis of the nervus glossopharyngeus,.- 

A long the lateral .-portion of the dorsal surface of the chondro- 
< cranium there is, a sulcus longitudinalis, which is bounded 
laterally' by the spheno-pterotic ridge and mesially by a • ledge, 
the rounded edge of which lies at'a.-much higher-.level Than- the 

vYK . 18 * 
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spheno-pterotic ridge and in t-lie line prolonged of the Intern! 
edge of the epic tie bone. The lateral portion of this sulcus 
lodges that thickened lateral portion of the dermopterotie that 
is traversed by the main Intero-se usury canal, and its deepest 
portion lies between the ridges of the anterior and posterior 
semicircular canals. The sulcus rims posteriorly over the hind 
edge of the ridge of the lateral .semicircular canal, and is there 
in coinimmication, across the ridge of the posterior .semicircular 
canal, with a. slightly depressed region which lies directly beneath, 
the overhanging lateral edge of the epiotic and extends ventrallv 
to the dorsal edge of the vagus foramen. This depressed region 
doubtless lodges a part of the thymus, for, in an 80 turn, specimen 
of this fish, I find a large anterior portion of that gland lying 
close against the cranial wall, immediately p<i.stero-lateraI to the 
descending limb of the posterior semicircular canal, and having a. 
small dorse-anterior prolongation which passes upward poste.ro- 
mesial to the levatores areuum brand indium and the adductor 
and levator opereulL at their insertions, and then over the hind 
edge of the spheno-pterotic ridge on to the dorsal sur face of its 
hind end. 

The depression for the thymus, above referred to, is separated 
from the posterior surface of the ehondroeranmm by a sharp 
ridge, which Veit calls the crista occipitalis lateralis, this name 
evidently having been adopted from Gaupp’s (T>3) descriptions 
of liana , where the so-designated ridge is said to be a band of 
cartilage which forms the dorsal boundary of the vagus foramen, 
and connects the otic ca.psule at the middle of its height with the 
dorsal end of the occipital arch. The crista of ' Upldasteus is thus 
not the exact homologue of the crista of liana.,, and would seem 
to. be a ridge secondarily developed upon that, crista. It forms 
the boundary between the dorsal and lateral surfaces of the occi¬ 
pital portion of. the ehondoeraniurn, and lies in Lepklosimm as in. 
liana wholly upon the os occipitale laterals (exoedpif.nl), hut in 
many, of the Teleostei. the corresponding ridge lies ns much upon 
'the basioccipital, opisthotic, and pterotlc ns upon the exoccipital, 
In Lepidosteiis it is said by Veit to vanish, anteriorly, on the roof 
of the labyrinth region of the cranium, but if is not so shown in 
his figures, there running directly into the ventro-posterior edge 
of the epiotic bone, but separated from that hone by n mu row 
space which has the appearance of being a notch in the edge of 
the ridge. The epiotic forms the dorso-postero-laternl corner 
of the ehondroeranium, and apparently has tk> relations whatever 
to the ridge of the posterior semicircular canal, for it is shown 
lying definitely postero-mesial to the prominentia canal is semi- 
circulars posterioris. Veit says that he could find no indication 
whatever of the epiotic being formed of two components, an 
epiotic and opisthotic, as described by Parker (’82) in embryos 
■of th is' same:fish. An' opistli otic • bone is, • i n any , e.ven t, w hoi I y 
wanting in this fish, nsis also, even in the adult, an autoptejxitic. 

In a 20| mm. embryo of this fish, Veit ('ll, fig. 1.8, pi. e.) 
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•shows, on the dorsal surface of the otic capsule, a, marked depres¬ 
sion, which corresponds to that portion of the sulcus longi¬ 
tudinal is of the 140 imn. specimen that lies posterior to the ridge 
of the anterior semicircular canal. Tins supraotic depression 
opens posteriorly, across the posterior portion of the ridge of the 
•lateral semicircular canal, between that ridge and the ridge of the 
posteriorsemicircular canal, on to the lateral surface of the ehondro- 
erunium, and a. slight depression leads from its dorso-mesial edge 
across the ridge of the posterior semicircular canal into a depres¬ 
sion which lies postero-rnesial to the latter ridge, between that 
ridge and the bounding edge of the foramen magnum. Tliis 
latter depression is called by Veit the fossa supratenvporalis, and 
it corresponds to the postero-ventral prolongation of the supra,- 
temporal groove of my descriptions of .Scomber (Allis, ’OB). 
There is in this embryo no epiotic process in any way com¬ 
parable to that in the 149 mm. specimen, but the basal portion 
•of that process must be represented in the summit of the ridge 
of the posterior semicircular canal, for, in my 80 mm. specimen of 
this fish, I there find the epiotic already represented by a thin 
layer of perichondria! bone. The strongly developed epiotic 
process of the 149 mm. specimen must, therefore, have been 
formed by the addition, to this perichondria! bone, of bone of 
membrane origin. 

The so-called crista parotica of tins embryo is said by Veit 
(’ll, p. 198) to be a ridge which forms an anterior prolongation 
of the ridge of the lateral semicircular canal ( ct springt in ihrer 
Fortsetzun’g eine seha.rfe Leiste lateral warts vor ”), and it ends, 
anteriorly, at the summit of the postorbital process. The anterior 
portion of the. ridge is said to bo perforated by a canal which 
lodges the recessus dorsalis spimeularis, this part of the ridge 
thus having no relations whatever to the ridge of the lateral 
semicircular canal. The posterior portion of the crista is said 
to form the dorsal edge of a small oval depression which 
.•apparently occupies the full width of.the ventral surface of the 
ridge of the lateral semieircnlor canal, and Veit calls this entire 
•depression the articular facet for the hyomandibula. 

In a, 20 mm, embryo of this fish, examined in serial transverse 
•'sections, I find a longitudinal depression which has exactly the 
position of the so-called facet ; for- .the hyomandibula of Veit's 
20 ; ] nun embryo, but the hyomandibula, which is thin, articu¬ 
lates with the dorsodateral quarter only of this depression, there 
lying immediately beneath the spheno-pterot.ie ridge (Veit’s 
crista parotica,). The ventro-mesial edge of the depression is 
formed by a slight ridge,, which gives insertion to the adductor 
hyomandibularis, this ridge forming .the-.dorsal edge of a groove 
which lies between it and the bulla acustica and lodges the vena 
jugularis.V Between tliis slight ridge and the hyomandibula 
there is a large lymph vessel, which, at the hind edge of the 
.adductor hypmandibularis and anterior to the levatores areuum 
branchialium, separates mto two parts, one running ventrally 
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along the lateral surface of the cranium to join and accompany 
the vena jugular is and the other running outward and ventral ly',. 
interna 1 to the opercular hones, into t.Iu v gill-cover. Posterior to 
the adductor hyoumndibuhm'w, the ridge that tonus its surface 
of insertir>n gradually vanishes along the vent.ro-La.tend surince of 
the ridge of the lateral semicircular canal, and, posterior to the 
ridge, the leva.tores nreuum hvanehialium and the adductor and 
levator operculi have their insertions at a. higher level, imme¬ 
diately ventral to the hind end of the spheno jrterofsc ridge, or 
even posterior to that ridge. In my 80 mm. specimen the 
hyomundibuht is much stouter than in the 20 lnm. one, and a 
definite ridge there forms the ventral edge of its articular facet, 
this ridge lying at about the middle of the depression described 
in the 20 mm. embryo, and corresponding to f be ridge that forms 
the ventral edge of the facet in Veit's 140 mm. specimen. 

In a. 14 mm. embryo of L&pvloaltms the so-called crista parotieu 
is said by Veit ('ll) to be a. short ridge which, forms the ventral 
border of the foramen by which the ramus otieus lateralis issues 
on the dorsal surface of the chondrocranium, a,ml it is shown in 
the figures given lying anterior to the anterior edge erf the 
•articular facet for the hyornandibtihi, and separated from it by 
a : depressed region which probably lodges the recesses' domd is • 
spimcnlaris.. Tim ridge lies between the transverse planes of thcr 
trigeminus and facialis openings of the trigemino-faeialis chamber, 
and, as the lateral wall of that chamber is formed by the otic 
process of the pal atoujtmd rate (pars, ascenders qviadrati), the 
crista parotica is a. ridge that lies approximately along the line 
where that process fuses with the cranial wall. The so-called 
crista parotica. of tins'’ embryo and the ridge that forms the dorsal 
edge of the articular facet for thehvonmndibula, thus have similar 
relations to structures derived, respectively, from the branchial- 
ray bars of the mandibular and hya.i a relics (Allis, *18). Tim 
articular facet for the hyornaiidihiila is said to lie, in this embryo, 
on the ventral surface of the promiuentia nvnpulhr lateralis, and 
its dorsal edge is not referred to as a part of the crista parotica, 
In 11-12.mm. embryos the hyomandibuhi is: said to be here 
fused with the wall of the otic capsule. 

The spheno-pterotie ridge of - hepvkmUtts^ the crista, parotica, of 
"Veit's descriptions, is thus a ridge which apparently has two 
distinctly different parts, which are related, respectively, to the 
dorsal ends of the branchial-ray bars of the. mandibular and hyal 
arches. The ridge is of relatively, late ontogenetic development, 
and there is nothing in the descriptions of this fish to warrant 
the assumption that either of its two parts lias been developed 
primarily in special relation to the related branchial-ray bar. 
"Veit's conclusion ('07, p. 179) that the entire ridge has been 
developed in relation to the articulation of the hyomandibuk 
with this part of the cranial wall is, furthermore, evident ly incor¬ 
rect,, for, the byomandibula.of his 149 nirn, specimen lies, approxi¬ 
mately, beneath the two middle quarters ■only .of the entire'ridge,.. 



THE CLIOXDROCRANIUM OF LEPIDOSTEUS. 


249 ' 


The ridge forms the bounding edge between the dorsal and 
lateral 'surfaces of the chondrocrrmium, and it may be that it has 
developed for this'particular purpose, but there is the evident 
suggestion that it has been developed in some relation to the 
main hitero-,sensory canal, for that canal always lies parallel to 
and slightly mesial to it, and the lateral edges of the dermal bones- 
that later enclose that canal are always supported by it. The 
relations of the ridge to the ridge of the lateral semicircular canal 
a,re then simply fortuitous. The ventral edge of the so-called 
facet for the hyoniandibula of Yeib’s 20-j mm. embryo corresponds 
to the opisthotio ridge of my descriptions of Amia, Scomber , and 
the Mail-cheeked Fishes, and has no relations whatever to the 
articular facet for the hyomamdibula. 

In the prepared skull of a, large specimen of Lepidosteus 
platos/omm yl find the slightly depressed region which, in Veit/s 
349 mm, specimen, lies immediately posterior to the hind end of 
the spb e no-pterot. ic ridge, as an irregular and relatively deep 
fossa which lies mostly on the lateral surface of the cranium but 
partly also on its posterior surface, the ventral portion of the 
fossa, cutting across the dorse-anterior end of the lateral occipital 
ridge and its dorsal portion, which has pit-like depressions in its 
floor, extending upward mesial to the bind end of the splteno- 
pterotie ridge. The lateral occipital ridge lies wholly on the 
exooeipital, ending at the dorsal end of that bone, and mesial to 
its <lorso-a.il tori or end an entirely independent ridge begins, and, 
lying wholly on. the epiotie, runs dorso-anteriorlv toward the 
summit of that bone. This latter ridge is thus the, b'omologue of 
the epiotie ridge of my descriptions of Ami a, Scomber , and the 
Mail-cheeked Fishes, and the lateral occipital ridge is the homo- 
log ue of that part of the lateral occipital ridge of the latter fishes 
that lies ventral to that process of -the opisthotio that gives 
articulation to the- pedicel of -the supra.*scapula. 

I n the prepared skull of a much smaller, but still adult spe¬ 
cimen of Lepidostem ohmuk, somewhat similar conditions were 
found; but in a second specimen of this, fish, not previously dis¬ 
sected, the. lateral occipital ridge was found continuing upward 
on to tho ventral surface of the overhanging epiotie process, but 
there double, the poster©--mesial .portion of 1 he ridge corresponding 
to the independent epiotie ridge of the other specimen* In this 
second specimen there is a, short but well-defined groove on the 
lateral surface of the chond.roci^niHm. anterior to. the dorsal end 
of the lateral occipital ridge. This groove lies external to the hind 
end r>f the lateral semicircular' canal, in the hollow between that 
ridge and the ridge of the posterior• semieircnlar.canalis seen in 
posterior as well as- .'lateral • views’ '"of •''the....cmiunm, and leads, 
dorsally, 'into the •hind end of the 'anpmofcic depression.,., It 
.evidently corresponds to the ventro-posterior continuation of the 
temporal groove of Amm,■ -Scomber, and' the Mail-cheeked Fishes, 
but in. lepidostem it lodges a part of the thymus, and it is un¬ 
questionably this gland that is the cause of the marked differences. 
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in the grooves of different specimens of this fish, ami of the 
irregularities in the epiotic* ami lateral occipital ridges. A stout 
tendon arises from the hind end of the spheiio-ptorotie ridge, 
•and, running posteriorly, at first lateral to fcho thymus hut later 
enveloped in that gland, gives insertion to an anterior extension 
■of the trunk-muscles; this tendon thus representing the stout; 
posterior process of the teleosteau pterotic, which is wanting in 
Lepidosfsm. This tendon spreads posteriorly, and a part of it is 
inserted on a ventral process of the supra,scapula, and another 
part on the large oecipito-supraclaviculav ligament; these attach¬ 
ments suggesting the ligament which, in certain of the Teleostei, 
replaces the pedicel of the supra.sea.pula of others of those fishes. 
The oecipito-supraelavieular ligament is a largo tough fascia 
which arises from, a process on the lateral surface of the hash- 
•occipital, lies upon the external surface of an anterior extension 
of tlie trunk-muscles which lias its insertion on the lateral surface 
of the cranium ventral to the vagus foramen, and is inserted 
mainly on a, process along the intern a,1 surface of the lateral 
edge of the supraelavieula, but partly also on the clavicle. 
The levator and adductor opereuli, and the leva,tores arcuum 
bran dual in in, arise from the cranial wall ventral to the ligament 
that represents the posterior process of the pterotic, and anterior 
to the groove for the thymus. A stout aponeurotic formation, 
which extends ventro-posteriorly into the trunk-muscles, arises 
from the epiotic process, and that process is evidently developed 
in relation to it. The epiotic ridge is strongly developed and 
is certainly largely of membrane-hone, the line of the ridge not 
even following the line of the posterior semicircular canal, as it 
does in many of the Teleostei. 

There is thus in Lepidostem , as Veit stated, no functional 
temporal fossa., but there is a snpraotic depression which, if 
invaded by the trunk-muscles through the interval between, the 
epiotic process and the hind end of the spheno pterotic ridge, 
would give rise to that functional fossa, and a small anterior 
•extension of the trunk-muscles is in position so to invade it. 
If the tnmk-muscles ; were to invade it they would evidently tend 
to deepen it by cutting into the nrnssa angularis from behind 
•and above, and this would give rise to a. temporal groove similar 
to that m Amia, which would not, primarily, extend anteriorly 
beyond the anterior -semicircular canal. The development of an 
autopt.erotic, and the accompanying reduction of the dernio- 
pterotic, would then give rise to: the-temporal groove of Srorpmrm 
(Allis, ’09), this groove • naturally lying mesial to the line of 
fusion of the dermo- and auto-components of the pterotic, and 
hence mesial to the latero-sensory canal that traverses that hone. 
If the trunk-muscles were then to push forward dorsal to the 
anterior semicircular canal, the groove of Scomber would arise, 
the anterior prolongation of the groove so formed lying dorsal to 
the parietal and.frontal-being.much less deep than its primitive 
(posterior portion, and being separated -from.•.that-', portion by 
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•a marked ledge (Allis, ’03). A perforation of the mesial wall 
of tin's anterior prolongation of the groove would give rise to the 
conditions described by Bidewood (’05) in certain of the Olupeida*, 
this perforation of that wall being called by him the temporal 
foramen. The foramen is, however, probably simply a fenestra, 
for, in a single specimen of Clupea alosa that I have examined, I 
can find no nerves or vessels traversing it. It opens directly into 
the dorsal end of the mid-brain recess of the cranial cavity, and 
it would seem as if it must be closed by membrane, but no such 
membrane was evident in my specimen. The pre-epiotic fossa of 
Bide wood's descriptions of these fishes is simply a depression 
in the mesial wall of the deeper posterior portion of the entire 
temporal groove. 

A modification of the temporal groove, as above described, 
occurs when, as in certain of the Teleostei, the inassa angularis 
is excavated from its lateral surface, ventral to and in the hollow' 
of the semicircular canal, to form the subtemporal fossa of 
SagemehFs (’91) descriptions. The axis of this fossa lies trans¬ 
versely to that of the temporal groove, and its arched roof forms 
a transverse ridge across the floor of the latter groove, at about 
the middle of its length ; and when the temporal groove is roofed 
by dermal bones, and so becomes a fossa, and the subtemporal 
fossa, is extensive, as in certain of the Burbidre, it practically 
suppresses that part of the temporal fossa that lies dorsal and 
••anterior to it. The temporal fossa then becomes a, large but 
shallow depression on the posterior surface of the cranium, from 
which, according to Sagem eh 1 (’91, p. 553), a simple cleft may 
extend forward between external and internal plates of the 
pterotic ( Squamosum , Sagemehl) and represent the anterior 
•portion of the primitive fossa, -This cleft is said by Sagemehl 
to be in large part filled with fatty tissue which contains pigment- 
•cells and a, few scattered muscle •fibres, the presence of the 
muscle-fibres seeming to show that the groove of these fishes was 
primarily more extensive, and that it has suffered reduction as a 
result of the development of the subtemporal fossa. In Alhitla 
(Bidewood, 1)4) this type of fossa is also found, but the anterior 
portion of the fossa has not been completely pinched off and 
suppressed, and the fossa further .differs from that in the Bnrbidas 
in that its anterior portion -lies;beneath the frontal bone, and in 
that its floor is in part fomuxl by the proofic. 

In' Elops the temporal ■groove is similar to that;' in' AIhufa, but 
the trunk-muscles have here pushed forward in the direction of 
the little recess described by me (’OS, p, 51) at the anfcero-lateral 
corner of the deeper posterior/.portion of, the temporal groove of 
Scomber, The resulting anterior extension of the temporal fossa 
of this fish thus lies lateral to the'anterior, semicircular canal, in 
the angle between that canal anil the anterior portion of the 
lateral semicircular canal, and ventral, instead of dorsal, to the 
investing hones oh the dorsal surface of the cranium. Its 
•anterior end reaches the alisphenoid region, and is there bounded 
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hot’ii laterally and mosially by portions of the aJisphmioid bom*, 
the groove tints splitting the dorsal edge <>f that bone and being 
lodged between its two parts. In Alinda the trunk-museles lil! 
the entire temporal groove. Whether or not this is also true ni 
Ehpa 1 cannot fell from.the remnants that 1 have of the skull oi 
this fish, but a. re-examination of these remnants shows that the 
anterior semicircular canal is enclosed in the proof ic, and not, as 
stated in my work on. the Mail-checked fishes, in thealisphenoi<l. 

In Catoslovms and Mo;ro:4n)ua, the tcmpora.l groove is said by 
Sagemeld ("91, p. 550) to tie nearly transverse in position, and to 
open on to the lateral instead of the posterior surface of the 
choral roc ran ium. The epiotic is said to form the posterior 
boundary of the groove, and the pterotie its anterior boundary ; 
and the mesial portion of the groove is said to lie cooled by the 
epiotic, pterotie, and parietal. It is not said what muscle, or 
muscles, occupy the groove in these particular fishes, but as no 
muscle is anywhere mentioned in relation to the groove, in any 
of the several species of the Oy print bn described, excepting only 
an anterior extension of the trunk-muscles, it is natural to 
assume that this muscle was considered by Sagemeld to have 
Tierp' invaded it. In (kitmimnns\ Sagemehl found a greatly 
reduced opisthotic, but in Moamtoma mcwlta lie could find no 
trace of this bone. 

In. a specimen of Momstonm aureoltm, I find the temporal 
groove directed posfcero-niesially, practically as shown in Sage- 
mehl’s figures of CaiosUmms lares, but its a nterior wall is formed 
by a tali and thin ridge, instead of bv a bramI surface, as is 
apparently shown in Sagem ebbs figures of (-atostnmvs. The 
an tero-mesial end of the groove-is- roofed by the posferoda tern I 
portion of the parietal, that bone boro widely separating the 
superficial portions of the epiotic and pterotie. A deep V-shaped 
incisure, which lies in the axis of the temporal groove, cuts into 
this roof-forming part of the parietal, the two limbs of the V 
forming the antero mesial portions of the anterior and posterior 
bounding edges of the groove. The remainder of the anterior 
bounding edge ofjbc groove is formed by a ridge on the pterotie, 
the corresponding part of the posterior bounding edge bring 
formed, in its mesial portion, by a ridge on the epiotic, and. in 
its lateral portion, by the dorsal edge of the opisthotic, dim 
epiotic portion of the edge corresponds to the mesial edge of the 
groove of >.$ 'corpmtct, and to that edge of the deeper posterior 
portion of tlm groove of Heomlm\ this portion of the edge of the 
groove of Moxositmm ending abrupt iy in.a perpendieular portion 
which corresponds to-, the mesial edge of the posterior opening of 
the groove of the other two fishes. The -opisthotic portion of 
the edge begins at the base of this perpendicular portion, and 
corresponds to the floor and the lateral edge' • of the posterior 
opening of the groove 1 ..of■■ Soorpmia -n.ud : Emmder, There is 
accordingly, in /this; edge' of;'tlie ; .groove • of.- Mo&o/attmm, a largo 
angular incisure, and it opens directly into the dorsal portion of 
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a conical depression on the posterior surface of the cranium,. 
which gives insertion to a, portion of the trunk-muscles. 

The opisthotie is a relatively large, concave-convex bone, the 
concave surface presented posteriorly and the convex surface 
antero-latevally, and it is difficult to comprehend how it could 
have been wanting in SagemchTs specimens of Moxmioma succettcu. 
The posterior portion of the posterior process of the pterotie rests 
against the antero lateral surface of the opisthotie, near its dorsal 
edge, and has there anchylosed with it, but the base of the 
process does not touch the opisthotie, an opening there being 
left between the two bones and giving passage to the supra- 
temporal branch of the new us vagus. The opisthotie of this fish 
thus corresponds to that part of the opisthotie of Scomber and 
Scorpama that lies mesial to the lateral occipital ridge, this 
accounting for the fact that it lies against the mesial, instead of 
the lateral, surface of the posterior process of the pterotie. The 
posterior process of the pterotie forms the floor of the lateral 
opening of the temporal groove, this floor of the opening lying 
at a considerably higher level than the floor of the remainder of 
the groove. The dorsal portion of the supraclavicula lies in a. 
somewhat vertical position, and its internal edge has a slight 
antero-posterior sliding motion on the posterior portion of the 
floor of the opening of the temporal groove, a curved process on 
the dorsal edge of tlie supraclavicula hooking over the edge of 
the epi.ot.ic, from its anterior to its posterior surface, between the 
summit of the opiotic and a. slight, process mesial to it.; the 
supraclavicula. thus completely closing the angular incisure in 
the posterior edge of the temporal groove. 

The suprascapula of 8agemehTs descriptions lies, as lie lias 
stated, along the posterior surface of that part of the cpiotie that 
forms the posterior edge of the temporal groove, and is without 
pedicel, and neither it nor the supraclavicula come into contact 
with the opisthotie, The suprascapula. has no pedicel, and, 
furthermore, is not traversed by the main latero-sensory canal. 
This bone of this fish thus cannot, as will be later further 
explained, represent flic whole of the similarly, named bone of 
A /nia and most of the Teloosteb The absence of a pedicel to this 
hone, together with the presence of a large opisthotie, is unusual, 
for the t wo are usually associated with each other, a ligament 
first developing between the suprascapula. and the cranium, as 
above described in Lepidostms, this ligament then undergoing 
ossification' at its suprascapular end, and this ossification later 
inducing ossification at its point of articulation with the cranium. 
In Emkc, where the suprascapula has a well-developed pedicel, 
/the opisthotie is said'do be wanting (Btarks, 7 G4), but in a single 
■specimen of this fish thatI have examined I find it well 
developed as a huge membrane-bone loosely attached to the 
cranium. 

The temporal groove of Moxostoma a muscle which, 

after it issues from the groovey lies posterior to the levator 
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opereuli, in contact with it, and to all appearance) a pert of it, 
hut it is inserted in part on the dorsal end of the suprnehmeula 
and in part in the dermis that forms the dorsal corner of the gill¬ 
opening, The distal portion of this muscle is quite certainly 
innervated by the ramus opereularis facialis, ami is hence a 
•derivative of the levator opemili, ami it has {required. tMitraueo 
into ' the temporal groove by passing* upward external to the 
■posterior process of the pterotic. This suggests a secondary 
rather than a primary arrangement, and leads one to suppose 
that the groove was primarily developed in relation to an invasion 
by the trunk-muscles, ami that the dorse-mesial portion of the 
muscle that actually occupies the groove has, possibly, been 
derived from a portion of the trunk-muscles that was cut oil 
from the parent muscle hy the peculiar attachment of the 
supraclavicula. In favour of this assumption are the facts that 
this dorso-mesial portion of the muscle seems to be in a somewhat 
•disintegrated condition, that the groove here contains considerable 
fatty tissue, and that, in certain other fishes (Amla, Allis, *1)7, 
p, f>(>7), the levator opercuti. does actually invade a temporal 
.groove already occupied hy an anterior extension of the trunk- 
muscles, Furthermore, the position of the epiotie, somewhat 
removed from the dorso postero-lateval -corner of the cranium, 
would seem to indicate that the •trunk-muscles ' had, in the 
ancestors of this fish, occupied the temporal groove. It is, 
however, to be noted that, even in a 57 inm. specimen of 
(kctostowMs occidentalism -which .1 have examined in serial sections, 
this muscle has no slightest connection with the trunk muscles. 

In Amemriis, McMurrich ('84) describes a cavity 'enclosed 
'between the pterotic, epiotie, and snpvaoeeipital hones, which he 
•says is, in all probability, a rudiment of the temporal fossa of 
Sagemehrs descriptions of Amia, It is said to contain only bitty 
tissue, and its opening is said to he almost closed hy the supra- 
chwicula. The supraclavieula is said to ho ‘ 4 a T-shaped hone, of 
which the upper portion of the transverse limh articulates with 
tlie pterotic and epiotie, and almost 'occludes the opening of the 
temporal fossa, while the extremity of the vertical lind> articulates 
with the side of the basioceipitald*' I have shown, in an earlier 
work (Allis, T)4), that the superficial portion of the transverse 
limb of this bone is traversed by the main ' lataro-sensory canal, 
•and tliis led me to call the entire bone the suprascapnla. The 
bone has a mesial limb which was said by me to lie in a vertical 
plane, its anterior surface resting'against the hind edge. of' the 
■dorsal surface of the cranium, find its ventral edge partly upon 
the epiotie and partly upon a bone which I considered to be a 
greatly reduced parietal. The relations, to -the cranium, of this 
mesial limb of this bone of Amemrus .-thus, strongly resemble 
those of the dorsal end of the .supmclavicnla of Moxaulmna *, 
provided that the parietal .bon© of my descriptions of Armiurm 
is the so-called suprascapnla of Movostoma, which seems' highly 
.probable. It must then'.be that the aupmseapula of Amia and 
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most of the Teleostei is composed of two components, one of 
hitero-sensory and the other of membrane origin, that these two 
components are found separated, from each other in both Moxo¬ 
stoma and Ameiurus, and that the latero-sensory component 
persists as an independent, superficial, dermal ossicle in Moxostoma , 
but has fused with the supraclavicula in Ameiurus. The temporal 
fossa of Ameiurns would then be strictly similar to that of 
Moxostoma , but greatly reduced in size, the muscle, or muscles,, 
that primarily invaded and occupied it having been entirely 
excluded from it by the progressive utilization of the fossa as an 
articular cavity for the dorsal end of the supraclavicula. In 
Macro nos, the temporal fossa is apparently much more strongly 
developed than in Ameiurus. and Bridge and Haddon (’93) 
definitely say that it serves as an articular cavity for wlrnt they 
call the ascending process of the post-temporal, but which is, in 
fact, the dorsal end of the supraclavicula. In Silurus giants, I. 
find conditions strictly similar to those in Macroms , and they 
are indicated in Jaquet’s (’98) figures of this fish. 

In Ameiurus the adductor mandibuke has invaded the dorsal 
surface of the cranium by passing upward over the ridge of the 
lateral semicircular canal and external to the main latero-sensory 
canal, and it occupies what corresponds to the region of the 
primitive supraotie depression. In Silurus it is the trunk-muscles 
that invade tin's region of the dorsal surface of the cranium, but 
they here pass mesial to the summit of the epiotic bone, thus 
traversing what corresponds to the mesial, instead of the lateral, 
one of the two branch depressions at the hind end of the supra- 
otic depression of Le/pidosims, 

In Conger conger there is a -very definite supraotie depression, 
but there is no vestige, even, of a branch depression leading 
from if, either laterally or posteriorly, between the pterotic and 
epiotic. The adductor mandibuke has here invaded the dorsal 
surface of the cranium, as in Ameiurus , by passing upward over 
the ridge of the lateral. semicircular canal and external to the 
iwiin lutero sensory canal. 

In embryos of all of these teleosts there undoubtedly is a 
supraotie depression similar to that in embryos of 'Lepidosteus, 
for both Ranker (73) and Gaupp (’05) show such a depression in 
embryos of Mahno* In Parker’s fifth stage of' Mahno (fry of the 
second week after hatching) there is as yet no noticeable post- 
orbital process, but there is said to be, on the ventral surface of 
the ridge of the lateral semicircular canal, a slight ridge which 
“ sets bounds, externally to the facet for the extended head of the 
hyomandibular,’' The conditions in embryos of the Holostei and 
Teleostei are thus;probably strictly similar, but in the Holostei 
the pterotic, portion\ of the spheno-pterotic ridge persists as, 
cartilage, while .in the adults of the Teleostei above considered 
the entire ridge is of bone, and this bone has so-called primary, 
relations to the chondrocranium. The ridge of the adult tedeost 
thus overlies the ridge of embryos, and is a ridge of the .derido- 
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cranium instead of the cboncli-ocraiiiuin, excepting, possibly, in 
fishes such as Momstoma, where the latero-sensory ossicles haw,' 
not, in this region, fused with the underlying hones. There is, 
in all of these fishes in which there is an opislhotic bone, a more 
or less developed opisthotic ridge, which runs antero-ventrully 
from the summit of the suprascapular process of the opisihotie 

towards the facialis opening of the trigenirno.facialis chamber, 

.and it must, primarily, have ended, anteriorly, in the dorsal edge 
of that opening. The vena, jugularis, after it issues from the 
facialis opening of the trigemin*>-fae.inli.s chamber, runs posteriorly 
ventral to the opisthotic ridge, thus lying considerably ventral to 
the spheno-pterotie. ridge and in no relation whalover to it. 
The subtemporal fossa, when present, lies dorsal to the opisthotic 
ridge, and the adductor and levator opereuli, and the levatores 
areiumi branchial in m, have their origins either on, or dorsal to 
the latter ridge, the surface of origin lying, in the TVIonstei, 
in part on the secondarily developed posterior process of the 
pt erotic. 

In the Selaehh the conditions are somewhat different from 
those above described, and this is uiicjnestirmably related to the 
fact that the hyomamUhidn. of these fishes has been developed 
from the epihyal, instead of from the bran dual-ray burs of: the 
Ivyal arch. Apparently related to,this, the lateral ..semicircular 
canal lies lateral to the auditory vesicle (siutctihis ?). and. in a 
nearly horizontal.position. . . ' 

In Acantkias , both Gegenbaur (72) and Wells' (77) show, bii 
the dorsal surface of the ehoiidrocranium, ridges which are said 
to mark the positions of the anterior and posterior semicircular 
canals. Between these two ridges,-mesially, and the dorsodaternl 
edge of the eh.otid rocraninm laterally, there is a slight depression 
■which, according to.Welles.figures, forms the surface of insertion 
Of a portion of 'the .trunk-muscles, but I find it giving insertion 
to those muscles in its posterior portion only, its anterior 
portion being occupied by a tough ligamentous structure which 
has .the appearance of being a tendinous anterior extension 
of the trunk-muscles, but is not actually a tendon of those 
muscles. This depression, is thus a, snpraotie depression similar 
to that in the Holostei and Teleoslei, but it corresponds to the 
mesial portion, only, of the depression of the hitter .fishes, for 
• the dorso-Iateral edge of this portion .of the • chondrocranium lies, 
in,- Acantkias, considerably dorsal to the ridge of, the lateral 
semicircular canal, separated from ■It by a large concave surface 
which lies on the lateral surface of the.ehori.drcicmniiuh and gives: 
insertion to the levator maxilla snperioris (Csd t ) and the muscle 
Csd 3 . The lateral edge of the supraotic depression forms, as above 
stated, the dorso-lateral edge of the- chondrott'amum, it begins 
anteriorly at the summit of the postorbital process, and the main 
infraorbital lafcero-sensory canal '.lies.superficial and slightly mesial 
to it. This edge of the depression,, which is called by "Wells the 
■ supraotic crest, is therefore certainly the homologue of the apheno- 
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pterotic ridge of the Holostei arid Teleostei, notwithstanding that 
it does not lie along the ridge of the lateral semicircular canal. 

The liyomandibula is said by Wells to articulate with the 
' u posterolateral surface of the cranium, in the region of the 
horizontal semicircular canal,” and she shows it, in her figures, 
lying much farther posteriorly than Gegenbaiu* shows it, and 
Gian I find it in two specimens that I have examined. She 
shows it apparently directed dorso-posteriorly, while I find it, 
when the pal aim-quad rate is put in the position shown in hex* 
figure 5, directed dorso-anteriorly, with its "dorsal end partly 
hidden internal to the palato-quadrate. Its articular facet lies 
ventral to the ridge of the lateral semicircular canal, and external 
to the ventral portion of the auditory vesicle (sacculus ?), a slight 
ridge marking its dorsal edge. The vena jugularis lies between 
this latter ridge and the summit of the ridge of the lateral 
semicircular canal, and traverses a short canal through the 
postorbital process. The posterior opening of this canal lies 
immediately ventral to the anterior end of the ridge of the lateral 
semicircular canal, and is apparently not shown in Wells’s figures. 
The ridge of the lateral semicircular canal thus forms the dorsal 
edge of the groove that lodges the vena jugularis, and in this 
corresponds, as will be seen later, to the opisthotic ridge of 
Poh/pterus. The levator maxilla) superioris has its insertion, in 
my specimen, on that part of the palato quadrate that lies pos¬ 
terior to the so-called palatine process of Wells’s figure, instead 
of anterior to that process, as shown by her, and no part of the 
adductor mandibuhe has its insertion near the anterior end of 
the palato-quadrate. 

In Ifeptmiekm^ the conditions, as shown in Gegenbaur’s (72) 
figures, are similar to those in Amnikias , hut the anterior portion 
of the spheno pterotic ridge has undergone special development 
to form an articular facet for the dorsal edge of the palato- 

■ quadrate. 

In a prepared skull of a 10 cm, embryo of Mnstelns, I find the 
dorso-lateral edge of the chondroeraniimi formed hy the ridge of 
the lateral semicircular canal, and between this ridge and the 
ridges of the anterior and posterior-semicircular' canals there is 
■.a marked supraotic depression. The postorbital process is but 
siightly deveioped, and is hardly recognizable. In adult specimens 
of tills fish the postorbital process -is. strongly developed, as shown 
i n G egenhaur’s (72 ) figures of th is fish and of the closely related 
Oahns, and a spheno-pterotic- ridge runs postero-mesially from 
the outer end of this process to the summit of the ridge of the 
lateral semicircular canal, and there vanishes;• the spheno-ptorotic 
ridge of this fish thus forming the dorso-lateral edge of the larger 
anterior portion of the otic portion of the .ch.6ndrocranium, ; but 
the posterior portion of that edge-being formed by the ridge of 
the lateralsemicircular canal. The liyomandibula articulates 
with the lateral surface of that part of the otic capsule that 
lodges the ventral portion of the auditory vesicle, and there is a 
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sharp ridge forming the dorsal edge of its articular facet. The 
vena, jugularis lies dorsal to this latter ridge, in a groove which 
has a slight ridge along its dorsal edge* Dorsal to this groove, 
between it and tlie dorso-latenil edge of the eliondroeraiiimn, 
the levator m axilla) superior is and the musele („'Kd y have their in¬ 
sertions, The trunk-muscles have invaded the supmotie depres¬ 
sion, and occupy the whole of it. The main infraorbital latero- 
sensovy canal lies superficial tot; ho lateral portion of the supraoim 
depression. 

In the Seluehti, there is thus, as in the Holdstoi and Teloostei, 
a spheno-pterotic ridge which is developed wholly independently 
of the ridge of the lateral semicircular cana l, but. may lie, in parly 
along that, ridge. The spheuotie portion of the ridge is developed 
in relation to the postorbital process, ami in Ucpltm chits gives 
articulation to the otic process of the quadrate, .No portion of 
the ridge has any relations whatever to the articular facet for 
the hyomandibula. 

In embryos of Polyplcriis, Budgetb ('02) shows a. supraotic 
depression similar to that in Lepidostms , and, as in that fish, it 
does not become a functional temporal fossa. The lateral edge 
of the depression is formed by the pronounced ridge of the 
lateral semicircular canal, this ridge being called by Budgett the 
pterotie ridge. The anterior portion of this ridge is said to give 
off the d sphenotie wing, 5 ’ which forms a pronounced postorbital 
process. In a 75 mm. specimen of this fish I find the dorso¬ 
lateral edge of the postorbital process forming a pronounced, 
sphenotie ridge, which vanishes posteriorly along the dorso¬ 
lateral edge of the anterior portion of the ridge of the lateral 
semicircular canal. Posterior to this ridge, another ridge begins 
along the same edge of the ridge of the lateral semieireuinr canal, 
and there forms the dorsal edge of the articular facet for the 
hyomandibula, this ridge evidently being developed in definite 
relation to the facet. Posterior to the facet, this ridge vanishes, 
and the dorsodaf era! edge of tdmcdiondrocrammn is there formed, 
at first by the ridge of the lateral semicircular canal, ami then 
by a ridge which lies at first along tin? lateral surface of the ridge 
of that canal, bub, farther posteriorly, rises gradually to the level, 
of the dorsal edge of that ridge. Vent ral to tin’s ridge, it low 
and rounded ridge marks the position of the lateral semicircular 
canal, and the vena, jugularis Hew immediately ventral to it, 
between it and the swelling of the bulla aomstiea. 

'In the adult Bdypierm there is a skyrngly developed.opisihotKv 
ridge, which begins,*anteriorly,, at the dorsal, .edge of the facialis 
opening of the trigemino-facialis cha mber and runs posteriorly to 
the. summit of the process-1 ike,.doi'so-posterodateral corner of the 
chondroemmunm It forms a projecting roof to the groove that 
lodges the vena jugularis, and the articular facet for the 
hyomandibula lies immediately dorsal to it and partly on its 
dorsal surface, the ridge thus, in a measure, forming the ventral 
edge of that facet. The dorsal edge of the latter facet is a sharp 
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and sknugly defined ridge, the anterior portion of which lies on 
the ehondrooranium and the posterior portion along the lateral 
edge of the dermal parieto-pterotic. When this latter bone is 
removed, that part of the ridge that lies on the chondrocranium 
is seen to vanish posteriorly along the dorsal surface of the 
opisthotic process, the pterotic and opisthotic l'idges of the 
chtmdrocraxnum thus being there continent. The sphenotic 
portion of the spheuo-pterotic ridge is not well defined in the 
region of the postorbital process, but, auterior to that process, an 
anterior continuation of it is formed by the lateral edge of that 
long, anteriorly projecting, process-like portion of the postfrouto- 
sphenotic that is shown in TraquaiYs (71) figures of this fish. 
Between this process-like portion of the pdstfronto-spllenotic and 
the sphenoid bone, there is a, large supraorbital f on tan ell e, roofed 
by the frontal, and the musculus temporalis has its origin on the 
ventral surface of this roofing portion of the frontal bone. The 
postorbital bone is attached both to the anterior end of the 
process-like portion of the postfronto-sphenotic and to an ad¬ 
jacent angle on the lateral edge of the frontal, the posterior 
margin of the orbit thus lying considerably anterior to the 
postorbital process of the chondrocranium. 

The conditions in a few of the higher vertebrates may now be 
considered, the supra,otic depression, which is found more or less 
developed in all of them, being left out of further consideration. 

In a 29 mm. embryo of lUma fnsea,, Gaupp (’93) describes a 
so-called processus oticus quadrat! which is said to be a short rod 
of cartilage which extends from the most posterolateral portion 
of the quadrate to the most antero-laterally projecting portion of 
the ridge of the literal semicircular canal. It is said to be, as its 
name implies, a- process of the quadrate, but it has exactly the 
position of that posterior part of the sphenotic portion oif the 
spheno-ptevotic ridge of Veit’s 201 mm. embryo of Lepidmlem 
that lies lateral to the reeessus dorsalis spiracularis, In an older 
specimen of liana, at a. stage which represents the end of the 
period of metamorphosis, .a strong and overhanging ridge has 
developed along the outer surface of the ridge of' the lateral 
semicircular canal, at the point where the processus oticus 
quadrat! had previously fused with the latter ridge. Gaupp calls 
this overhanging ridge. the crista parotica, and tine so-called 
processus oticus quadrati forms a connection between the outer 
edge of tins crista, and the postero-lateral corner of the quadrate. 
In a still older specimen, a young frog immediately after the 
metamorphosis, the crista parotica is said to be much more 
strongly developed, and to form a sort of roof to the tympanic 
cavity (Paukenhphle); and, because of this, 'Parker is said to 
have called this ridge the -teg-men tympani. The processus 
oticus quadrat! is said to have now been absorbed by the.crista 
parotica,.and it is-.the. body itself of the quadratethat : rests 
against, and is fused with, the so-formed crista parotica. The 
vena jugularis lies directly beneath tins crista, and the nervus 
Pjbtoc. Zook Soo,*—-1919, JSTo. XIX, 19 
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facialis directly beneath i.liat vein. The pars nsec mini is oi I,lie 
quadrate, called by Gaupp the (jars luctapberygohieus, lies in a 
nearly vertical position, and its dorsal end lies opposite that part 
of the cranial wall from which, in lishes, the postorbital process 
projects laterally or veutro-lnteiully. 'the columella and the 
annulus tympa/uions arc both connected, by cartilage, with the 
crista parotiea, the columella, lying anterior to the ramus hyomasr- 
dibularis facialis ami hence corresponding to idie anterior articular 
head of the teleosi-eau hyomawdibula. The posterior portion of 
the hammer-shaped para quad rat um of Uaupp's (‘Ob) later descrip¬ 
tions, the ossa tympaniea. of one of his earlier works (TO), lies 
upon the outer surface of the crista parofiea, the anterior port ion 
of this Hath projecting anteriorly as the processus zygoma! icus ; 
this bone thus strongly recalling hut probably not representing 
the dermal, postfrontal portion of the postlYoulo sphemd ie of 
Puhipleras. Starker (71) calls this hone the temporomiasfoid, 
and says that it 44 would seem to combine the supra temporal 
a,ml preopercnlar of' the Triton, or of the Siluroid or < humid 
Fishes” 

In embryos of Lacerla* the crista parolica is said by Gaupp 
(’DO) to be, as in Ranxt^ a- ridge which projects vi*ul ro lalirralSy 
from the most projecting portion of tins ridge of the lateral 
semicircular canal, hub this projecting portion of the latter judge 
lies in its posterior portion, instead of r as in Ruua, near its 
anterior end/ On the crista parofiea there is said (7. c, p, 451) 
to he an independent, anteriorly directed process, the summit 
of which lies internal to, and closely against, the'.hind edge of 
the dorsal end of the quadrate. Gaupp calls this little process 
the processus parotic us, and says that a thin strand of tissue, 
composed of closely agglomerated cells, extends forward from its 
summit and is continuous with a sharp ridge which lies dorsal to 
the columella; This bitter ridge is shown, in t!in figures given, 
lying dorsal also to the fqntmen fneiale, inn position that suggests 
a remnant, or primordium, of the lateral wall of the pars gaugli 
onaris of the trigomiuo-facialis chamber of fishes, which wall is, 
otherwise, wanting in this reptile, 'The* thin strand of closely 
agglomerated cells a.hove referred to, then possibly represents a 
part of the sphcootie ridge of fishes, and bonce also tin* so-called 
processus oticus quadmbi of OanpjVs descriptions of Rmta. 

The processus pa,notions of Lwm'ta is sa,id by Gaupp (7. c t p, 4.1VM) 
to have been primarily i ndepewkm t of tine crista, pa rot tea mid 
continuous with the. columella, muds, and only in inter stages of 
development to have become independent of the columella and 
' completely fused with the.;''crista," parotiea.. In embryos of 
OrocodUus biporcatm, the processus pnrotieus of GauppT descrip¬ 
tions is called by Hhiiiio (T4, p. 325) the processus dorsalis of the 
columella., and it is said bv him to never become either detached 
from the columella or fused either with the crista pa.roLira or the 
quadrate. In CrocodUm perosm this process is said to fuse with 
the quadrate. The quadrate of Laevrta, does not fuse with (Jm 
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cranial \va,lL In Crocoddlns hqiorcalm it. fuses with the otic 
capsule at a .point which corresponds exactly to the point of 
origin of the postorbital process of fishes, and if is .separated 
from the anterior end of the crista, parotica, by a considerable 
interval. The process formed, in Lacerta, by the fusion of the 
processus parotieus with the crista parotica, is said by Gaupp 
(L c. p. 519) to quite certainly be the homolog ue of the processus 
styloidens of Mammals; and the vena jugularis and the nervus 
facial is both run posteriorly beneath this process and the crista,. 

In embryos of the rabbit, the crista parotica. is said by Voit 
(*09, pp. 449-451) to be a tall mid plate-like ridge which projects 
ventro-anfeeriorly from the anterior edge of the ridge of the 
lateral semicircular canal, the anterior edge of the latter ridge 
of the rabbit corresponding to the ventral edge of the ridge of 
.fishes,. Posterior to the crista parotica there is said to be a. 
depression (Grube), the lower part of which is particularly deep 
and forms a, fossa subarcuata lateralis which sinks into the massu 
anguiaris. This fossa must accordingly lie between the crista 
and the ridge of the lateral semicircular canal, for otherwise it 
could not sink into the massa anguiaris. The figures given 
fa vour this interpretation of it, and it would seem to be confirmed 
by the conditions in embryos of Jjehidna , where Gaupp (’08) 
shows, in figures of transverse sections, the crista parotica arising 
from the lateral wall of the otic capsule considerably ventral to 
the ridge of the lateral semicircular canal and separated from it 
by a slight depression. The upper (anterior) end of the'crista of 
the rabbit is said by Voit to “encounter” the lower (posterior) 
end of the tegmen tympnni, and then to be continued onward in 
a slight ridge, the crista, facialis, which ends anteriorly in the 
dorsal edge of the foramen by which the nervus facialis issues 
from the cavum svtpracochleare. The latter foramen is called 
the foramen fa,dale externum s. seeundarimn, and its external 
opening is called the apertura tympanica, canal is facialis. The 
dorsal end of the hya-1 cartilage (Iteichert’a cartilage) fuses with 
the internal surface of the anterior .(morphologically ventral) 
edge of the crista, parotica, to form - the processus styloidens. 
Posterior to the latter process, the processus• mastokletts 'arises 
from the outer edge pf the crista, parotica. Beneath the crista, 
facialis there is a, groove, the sulcus facialis, which lodges the 
nervus facialis after it issues from the apertura tympaniea. canalis 
facialis, and this sulcus- / is . cmi tin nod posteriorly in the angle 
between the crista parotica, and the lateral wall of the otic 
capsule. The crista parotica of this : mammal thus, / has the 
general position and relations of the opisthotic ridge of fishes, 
rather than those of any part of the : "aphenp-pberotic, ridge, and 
its anterior prolongation, the crista facialis, certainly does not 
represent any part of the latter ridge. 

The tegmen tympani of the rabbit is said by Voit (L c. p. 448) 
to arise from the lateral surface of the hut slightly developed 
prominentia ubrieutommpullaris superior, tints being related to 

. 19* 
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the anterior (superior), instead of the Intern! semicircular canal. 
It is said to project tolera 1 ly and upward as an arched umbrella- 
shaped roof ( Si leiclit gewiilbtes sehirndbrinige.s hnch), and also So 
extend forward ;t certain distance, there arching over the nm ns 
facialis and, beyond that, nerve, fusing with the pars cochlea,ris 
of the otic capsule, along the lateral edge of the planum 
supracochleare; thus forming the lateral wall of the cavum 
supracochleare, the ventral portion of which is perforated by tie 
foramen faciale externum s. seenndnrimn. Tliad; part of the 
tegineu that lies anterior to this foramen is said (L t‘. p. odd } 
to correspond to the freely projecting processus periutieus 
superior tbmlouigo.s of certain older mammals, and to he 
continued anteriorly a certain distance by prueartilagiumis tissue 
which later ehondrilies. Tlie eommissura capsulo-parietnlis fuses 
with the dorsal surface of the umbrella-shaped tegrnen tympani, 
and it is that part of the togmen that lies veid.ro-mesial to the 
line of this fusion - that forms the lateral wall of the cavum 
supracochleare, the part that lies lateral to the lino of fusion 
forming a tall ridge which projects ventrodaternlly and extends 
posteriorly slightly beyond'the anterior end of the crista pa.rotica, 
where it curves ventmlly to meet the basal portion of that crista, 
This ridge, alone, is frequently referred to in the text as .the 
teg men tympani, and it is it alone that is so designated, in 
the figures, by the index letters, ."The fossa that lies between 
this ridge and the crista facialis is called the fovea/ epitympanica, 
and its posterior portion is said to be deepened to form the fossa 
incudis, this latter fossa lying, as shown in the figures, outlie 
external surface of the otic capsule, while the anterior portion of 
the fovea epitympanica lies upon the external surface of the 
lateral wall of the cavum supracochleare. The tegrnen tympani 
is said to he a direct anterior prolongation of the crista, parotiea, 
but one is in doubt as to whether this applies to that pa rt of the 
tegrnen that forms the mesial wall of the fossa epitympanica. 
or the part that forms its roof. The crista facialis is also said, as 
above explained, to be a. direct anterior prolongation of the crista 
parotiea, and yet this crista is simply a ridge on the external 
surface of that part of the legmen Hint forms- the, mesial wall of 
the fovea epitympanica. 

Van Kampen (’On), in an earlier work, gives a somewhat 
different description. of the legmen tympani of Mammals in 
general According to him (/, <?. p, :i44), Keicherfbs cartilage 
fuses with a cartilaginous. ridge, which arises from the outer 
surface of the ridge of the lateral semicircular canal Anterior 
to the point of this fusion, the ridge separates into two parts, 
one of which is called by Van -Kampon the crista facialis, .and 
'corresponds' to the similarly named crista of Yoit/s descriptions 
of .the rabbit. The oilier part of fl le: ridge 'is' .said to lie at a 
higher level than the crista, facialis, and tin* two ridges enclose 
between thorn a part of the wall of the ' pars vestibularis of tin; 
otic capsule which Va,n Kampen calls the mesial wall of the 
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reeessus epitympanicus, this recess, as thus described, thus lying 
wholly on the external surface of the otic capsule, and not partly 
on the lateral wall of the cavum supraeochleare. The upper 
one of the two enclosing ridges forms the roof of the reeessus 
epitympanicus, and corresponds exactly to the roof of that recess 
of Voit’s descriptions of the rabbit, and it is said that it is this 
roof alone that forms, in human anatomy, the tegmen tympana 
The tegmen tympani of 'human embryos, as thus defined, is thus 
a ridge which forms apart of the external, instead of the internal, 
wall of the recess ms epitympanicus, and lienee is in no way 
comparable to the tegmen tympani of the adult Man, where it is 
a thin plate of bone which lies'between the tympanic and cerebral 
cavities and separates them one from the other. In Mammals 
other than Man,The reeessus epitympanicus is said to be less tall* 
and as, in consequence of this, the roof of the recess and the 
crista facialis are not distinctly separated from each other, they 
are both considered to be included in the tegmen ; the tegmen 
of these Mammals, as thus defined, thus corresponding to the 
tegmen of the rabbit as described l>y Voit, and forming 
the mesial wall and part of the external wall of the reeessus 
epitympanicus. The crista facialis alone is said by Van 
Kampen to probably be the homologue of the crista parotica of 
Lacerta , and Gaupp (’OS, p. 087) accepts this as correct. Gaupp 
also further says tha/t the tegmen tympani is a new formation 
which first appears in Mammals, but that it is wanting in .Echidna; 
and yet he shows, in one of his figures (l. c. fig. 44, p. f>28), a 
portion of the crista parotica, which has, to the incus, exactly the 
relations of that part of the tegmen tympani of both .Voit’s and 
Van Tvampen’s descriptions that forms the roof of the reeessus 
epitypauicus. Van Kampen, in. the figure of a new-born (his, 
shows the tegmen tympani as a right-angled ridge the anterior 
portion of which forms the roof of the fossa muscularis major 
and ends in the transverse plane of five hiatus facialis. The 
anterior portion of the tegmen is said by Van Kampen to be 
very variable, and to often he wholly wanting, and in Man it is 
said to arise, not as- a ridge, but as an anteriorly projecting 
process, the processus periotiems superior Gradenigos. The 
process lies, as shown in the figure given (L t% fig. 3, p, 342), 
definitely anterior to the reeessus epitympanicus, and anterior 
also to the column of cartilage that forms the anterior boundary 
of the foramen facials externum , s. secundarimn ; and the 
ossification of this process and the layer of connective tissue 
that separates it from the pars cochlear is of the otic capsule is 
said to form the tegmen tympani of the adult. The mesial wall 
and the roof of the reeessus epitympanicus of embryos thus, 
neither of them, enters into the tegmen tympani of the adult. 
There is thus some want of accord and precision in the 
descriptions of the tegmen tympani by these authors, and this 
has in a measure been perpetuated in later descriptions. Fawcett, 
for example, says (T7, pp, 319-321)that the tegmen tympani of 
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jfierolHs is a curved shell-like cartilage which projects forward 
from the base of the triangular lateral surfs am of I,ho otic capsule, 
over the : incus ami malleus cartilages ; t hat the reeessus 
epitympn.niciis has been formed by the hollowing out o! the 
under surface ami root of flu* anterior prolongation of the 
legmen tympani ; and that the posterior portion ni. the hitter 
recess 1ms been deepened to form a fossa, incmlis which lies on 
the u upper aspect, '* of the crista parotica. The logmen tympani 
of this mammal, as thus described, would t hus seem to he 
nothing more than the ridge that forms, in Void* descriptions of 
the rabbit, the roof of the fovea, epitympairioa; and it would 
seem as if it could not be an anterior prolongation of the crista, 
parotica, for its posterior portion, which forms the dorsal 
boundary of the fossa, ineudis, must, lie either on the external 
surface of the crista parotica, or on t he external surface of the 
otic capsule immediately dorsal to that crista. In /vein (teens 
the teg men tympani, as described by Fawcett (M 8), also forms 
the roof of the reeessus epitympameus, but it would here scent to 
be a, direct anterior prolongation of the crista, parotica, Terry 
( J 17) does not consider that part of the ridge of these descriptions 
that forms the’roof of the fossa, ineudis to lie a parted the teg men 
tympani, for he says (h & p. BOO) that the tcgtiicn tympani is 
not. present in a LTM mm. embryo of the eat, and yet he show's, 
in hts figure 3, a well-developed- fossa, ineudis which is bounded' 
dorsally by a strongly marked but not projecting ridge which is 
evidently thehomologue of the posterior portion of the reof of 
the fovea, epitym pan iea of Vo its, Van Kam pen’s, and .Fa.wcet.tls 
descriptions* The mesial wall of the fossa, ineudis, is apparently, 
and correctly, not considered by either Fawcett or Terry to form 
part, of the legmen tympani. 

(Joinparing these conditions in Mammals with those in Fishes, 
it is evident that that pari, of the legmen tympani of Volt's 
descriptions of the rabbit that forms tin* lain a! w all of the euvum 
Kiiprarochleare, together wit.It its anterior procart,ilaginoiis pro 
longatmn, is the pi),si,-'trigeminus portion of the lateral wall of the 
pars gangliouaris of the trigeminn-facialis chamber of Fishes, 
That So-called part; of the logmen that forms the roof of the 
fovea epitym pan iea must then: .be the sphenolic portion of the 
spheno-pteroiie ridge of Fishes. Thoinens, which lies immediately 
Ventral to tin's roof, then has the relations to it that it normally 
should, if,as 1 have latelyhnuh-a vouml to sho\v( Allis, in press'd it 
is the homologue of the otic process of theipiadrate of / h\plan eh ti.% 
of the comxsponding part of the quadmieof the Amphibia and 
Ileptiliji, and of the lateral wall of the pars jugularis of the 
trigemino-fa eh t.l is ■ el tarn her < > f Fish esv The crista' fa da 1 is ceria inly 
corresponds to the anterior portion of the opistimtic ridge: of 
.Polypierm^ and the -.crista, parotica is. usual ly shown as a direct 
posterior contiiiuatiou of this crista, and not; of the roof of t he 
fovea epitym pan iea. The- crista parotica would thus seem to cor¬ 
respond to the posterior portion of the opisthotic ridge of Fishes, 
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rather than to the ptevotie portion of the splieno-pterotic ridge. 
The relations of the processus zygomatieim of Man to the region 
of the roof of the fovea. epitympiutica,—that is to the sphenotic 
ridge would therefore seem to indicate that it has been deiived 
from, or at least, contains, the long, anteriorly projecting process 
of the postfnmtO“Sphcnotic of Polyptevm and the temporal 
fossa, of Man would arise if that part of the frontal of Poly pier us 
that roofs the supraorbital fontanolle were to be suppressed by 
the wearing action of the mason las temporalis; That angle of 
the frontal of Poli/plerus that gives articulation to the post- 
orhital bone would then correspond to the external angular 
process of the frontal of Man, and. the postorbital bone would 
correspond to the malar bone of Man ; this all being in accord 
with my conclusion (Allis, ’00) that the maxillary bone of 
PohfpteriiR is the homologue of the maxillary part of the superior 
maxillary bone of Man, and that neither of these bones is the 
homologue of the teleostean maxillary. 

Palais tie (‘articles, Menton, France, 

April SO, WliK 
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16* A List of the Snakes of West Africa, from Mauritania 
to the French Congo. By G. A. Boflexcikh, F.K.S., 
F.Z.S. 

[Received May 20, 1919: Read Jure 17,1919.] 

(Published by permission of the Trustees of the British Museum.) 

(Text-figures 1 & 2.) 

After an interruption of four years, due to the restrictions 
imposed on the Society’s publications, I am now able to continue 
the series of lists of African Snakes, accompanied by artificial 
keys and arranged according to districts, with the object of 
fjtei 1 itating identifications *. 

The present instalment deals with the western parts of Africa, 
from Mauritania to the French Congo inclusively. This division 
is as artificial as the keys, for we know a great many Snakes, 
until lately believed to be characteristic of 'West Africa, to 
extend across the great forest region as far as Uganda and the 
north-west of Lake Tanganyika. But it is convenient for 
practical purposes, especially if this list he used in conjunction 
with that dealing with the Belgian Congo, to which, however, 
many additions have been made since its publication t. Our 
knowledge of the Snakes of the interior of Africa is still so im¬ 
perfect that attempts at mapping out the distribution must be 
regarded as very provisional. 

The figures, in lieu of a glossary, which have already appeared 
in the i Proceedings/ .ire here reproduced (text-figs, 1 A 2). 


Synopsis of the Families. 

I. Wonn-like, with small inferior mouth, eyes hidden or visible under the head 
shields, ami hotly covered with uniform imbricate .scales above ami beneath. 

Ocular shield not bordering the mouth; tail not or hut little 

louder than broad ; IB scales or more round middle of laxly ... Tvi’iiaori n.r. 


Ocular shield bordering the mouth; 14 scales romul middle 

of body ....... .. . Ur.ArcoNim.K 

II. Month largo, eyes distinct, exposed.; body with enlarged shields beneath, 

Vent, rul shields much narrower than the body ;■■■supraocular, if 

distinct, broken up into two or more shields ..Iku n.i;, 

Ventral shields at least nearly as broad as the body ; supraocular 
single; poison-fangs, if below the eye, preceded by smaller 
teeth....... Cmv mi in k. 

Ventral shields nearly as bread as the .body; large poison-fangs 

in u very large sheath below the eye .Vi PKum.n, 


Family T v v n l o v i i> .e* 

A single genus. 

1. Ttoilops. 

Bclmeifi. Hist. Amph. ii. p. *>69 ; Bouleng. Cat, Bn. i. p. 7 

* V. 7. S. I9Iov pp. 19S, 309, fill, 041. 
f Cf. Bmileiiger, Ann, Zool, Alt, vii, 1.919, p. 1. 
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S't/napsix of lit*' Spt'i'tes, 

T, No suboeulur; ocular in routing with two or three upper Initials. 

A. U<wtnil not more time one-third width of head; nasal completely divided 
into two; diameter ofbody Ho to 50 limes in total length. 

20 scales round middle of body; eyes distinct; anterior part of 


nasal extending to upper surface of bead .,.... . T, hnnnhia$, 

IS scales round middle of body ; eyes hidden .. v .... 7*. coco Los*, 

22 scales round middle of body ; eyes just distinguishable .. T. h itt'mtiriu$. 


B. 1 Mistral at least ball’ width of bead. 

]. Nasal completely divided into two; prieoenlar much narrower than the 


ocular; eyes distinct. 

lft or 20 scales round middle of body, the diameter of which is 

30 to 40 times in total length .... : -- T, sltyrtm 

24 scales round middle of hotly, the diameter of which is till 

11 mos in total length ... ... T. tUcavoms, 


2. Nasal incompletely divided ; snout, (scon from above) rounded, 
a. Eyes hidden. 

28 scales round middle of body, the diameter of which is 
;W to 40 times in total length ; prafoeular nmeh narrower 
than ocular ...... V. latem. 

28 scales round middle of body, the diameter of which is It) 
times in total length; prmoeuhv much narrower than 
ocular ..... T» htlhmUL 

24 scales round middle of body, the diameter of which is 63 

times in total length ; pneoculur nearly u« broad as ocular. T. huehhohi, 

l. Eyes distinguishable ; 24 to 00 scales round middle of body. 


Diameter of body 41 to 45 times in total length ; pneoculur a 

little narrower than ocular ..;... T. fttrlufauiitL 

Diameter of body 21 to 32 times in total length; pra'ocular 

much narrower than oeular ..... T. pmtHufm, 


3. Nasal completely divided ; praiocular as large as ocular; snout (seen from 
above) pointed ; eyes hidden ; tail \vitbout terminal spine, 

Enout obtusely pointed; 22 scales round middle of body, the 


diameter of which is 64 times in total length .... T. cnmL 

Snout obtusely pointed; 20 scales round middle of body, the 

diameter of which is 53 times in total length .7’, far, 

Snout acutely pointed ; 22 scales round middle of body, the 

diameter of which is 02 to (111 times in total length .. V. priueipiti, 


II. A suboetdar separates the ocular from the upper labials ; eyes hidden, 


18 scales round middle of body, the diameter of which is 36 to 
■45 times in total length; snout rounded; rostral \ width 

of hand ? no caudal spine ....... T, stub W, 

20 scales round middle of body, the diameter of which is 70 
times in total length ; rostral large, with obtuse horizontal 

edge ; a small caudal spine ..... T, rnfm*tn9. 

22 scales round middle -'of body* the diameter of which is HO to 
71 times in total length; rostral large, witUsharp horizontal 

edge ; a small caudal spine...... T t rzm/s, 

2ft; scales round middle of body, the'diameter of which is 55 to 
70 times in total lenglh ; rostral large, with sharp horizontal 
edge ;■ no candid spine...... 71 nttrfami. 


1. TvpiiXiOPS BRAMiNtis Baud. 

•Bowleng. Cat, Sri, i. p. 1(> # 

Southern Asia ; islands qf the Imliati Qeean ; ‘South Africa; 


















snakes oir west Africa. 1371 

Lagos {jkle Peters); Mexico.—1 distribution probably ascribable 
to transport by human agency. 

2. Typhlops (LEUATijs Jan, Icon. (Jen, p. 9, 1. 3, pis. iv. k v. 
tig. 2 ; Bouleng. t. c. p. 32. 

Gold Coast. 

3. T YiMi.no ps leu cosTJCTUs Bouleng. Ann. k Mag. IN. XI. (7) 
i. 1898. p. 124. 

Liberia, 

4. Typhlops elegans Peters, Mon. Berl. Ac. 1868, p. 450, 
pi. ii. tig. 1 ; Bouleng. Cat. 8n. i. p. 37. 

Prince's Id., Gulf of Guinea. 

r>„ I 1 ypiilops becokos us Buclilu k Peters, Mon. Berl. Ac. 1875, 
t». 197. 

Cameroon. 

6. Typhlops batesii Bouleng. Ann. & Mag. N. M. (8) viii. 

1911, p. 371. ' 

Cameroon. 

7. Typiilops hallowelli Jan, Icon. Gen, p. 29, 1. 4, pis. iv. k v. 
iig. 6 ; Bouleng. Cat. Bn. i. p. 40. 

i »ol<l Coast. 

8. Typhlops buouuolzi; Peters, Bitzb, Ges. Nat. Fr. Berl. 1881, 
p. 71, ; Bouleng. Cat. Sn. i. p. 41. 

Cameroon. 

9. Typhlops steixuausi Werner, Jalirb. Hamb. Wiss. Anst. 
xx vl 2, 1909, p. 209. 

Cameroon. 

10. Typhlops punotatus Leach. 

Bouleng. Cat. Bin i. p. 42. 

Typhlops bocayii Betbencourt Ferreira, Jurn. Be, Lisin (2) vii. 
1904, p. 114. 

Typhlops adolpht Sternf, Mitt. Zool. Mus. Berl. v. 1910, p. 70, 
?> Typhlops tlubim Olmbain Bull, M us. Paris, 1916, p. 364, iig, 
Tropical Africa, as far north as the Gambia, and Uganda. 

11. Typhlops cmossi: Bouleng. Cat. Bn, i. p. 52, pi iii. tig. 5. 
Southern 'Nigeria.' ■ 

12. Typhlops pe.e Bouleng. Ann. Mus. Genova, (3) ii. 1906, 
p. 209, tig. 

Ban Thome Id.,-Gulf of .Guinea* • 

; 13. Typiilops PEiNctPxs Bouleng, 1. c. tig, 

} Vince’s Id., Gulf of Gtiuw. ; 
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14, Tt.iuu < oi*8 zknkmiu Sli.Tnl'. Sit/.k (»<>. N;i(. I"V, thud. IIN'»s % 

p. <1*2. 

Tif/t/f.laps rrrmis Bon long. Ann. A- Mug. N, II* (K) si v, iUM, 
p. 482. 

OiUlKU’OOfL 

In, Tvimikops in; fisklkns < -Ii.**I 1 1 . Hull. 1M ms. Boris, LOO. p. 37*h 
lig. (1‘A l 7). 

FrumAi ( .Logo. 

](>, Tv imi u>i\s c.Kurs. 

Onj/chov( pl/alas cants A. Shun, lun'.ot Mag. Zoul. 1850 >, p. MV 2 , 

pi. xxl lig. 4. 

Tj/phiops caws Ikmhuig. (‘at. Sn. i. p. 55. 

Wiomi !mono to Congo, 

17. Tvimiloixs nkwtonu l>oe;ig<\ 4 oni. St*. Lisl>. (2) ii, I HIM, 
p, til ; l»ou!(*i:ig\ 1. e. 

I, <lus Kolas, (julf of Guinea* 


A single genus. 


Family Uu A t; cu x 1 i u ,k. 


1 . U LA LOOM A. 


Ui'jiy, (JaL 'Li/,, p. 189 ; Bouleng. (Ait. Hu, i. p. of). 


tip a apsis of the species. 


I. A single upper labial between the nasal and the ocular. 

First upper labial as large as or a little smaller than lower part of 
nasal t diameter of body #8 to bo times in total lengtn ; tail 

5 to 10 times as long as broad ..... 

First tipper labial much smaller than lower part of nasal; din* 
meter of body fib times in total length j tail about f» times as 

; long sis broad........... 

First upper labial mm*h smaller than lower part of nasal; ilia* 
under of body f>7 times in total lengt h ; tail hardly twice as 
long as broad ........ 


<L i/firimv/n'j', 
(*. hotu'ti, 

U, hyn'ivtnhttu 


II, Two upper labials between the nasal and the ocular. 


Second upper labial twice as large as first hut mueh smaller than 

the ocular ; diameter of body 42 times in total length ... ii, xumh'iuttti. 

Second upper labial very large, nearly us large as the ocular; dia¬ 
meter of body. to 43 times in total length ..... U, f/es/H. 

First and second upper labials small; diameter of body bO to (ib 

■ times in total■ length ......... v..... <■}, ItUmUn\ 

First and second upper labia.Is small; diauudev of body 7B times 

in total length ..... ‘.. Q.ifruwtl ■ 


1; Ch'AucmiA jsiAttiawnuK* / 

Stenoslmim narivostre JAeherw, Mon. Burl. 'At!. |Bt$7» \u 708. 

pi. -.-r. lig.; 2 . 

(tlrmcoam narmwtris. lionletig* (Ait. Bn, t. p. 05. 

Lugos, B. Nigovia, Camoroon. 
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2. (k/AiTt'oxiA uoi/im (Jim,hen. .Bull. IYIus* Paris 11)17, p. 1), 

l j.'4'S. 

French (Soudan. 

(1UAIU'OXTA iUmVlOAUUA. 

Sknosltrma breekmida I lounge, Jorn. He. JAsb. xi. 1887, p, 194. 
(Jlanvonia hreriranda Bon 1 eng. t. c. p. 07. 

I )«■ 1 1 1 o i i i ey an < 1 As! u i 11 tee . 

i. GlA I'C'ONfA SUXUEYALLL 

Stenmloma $mnhraUi Jan, Arch. Zool. A.nak. PJivxs. i. 1862, 
p. 191. 

(xUmconm sundered/i Bouleng. t. c. p. 08. 

Togol an d. 

5. <’* h\ t;coxu oestrx Bouleng. Aim. Must. Genova., (M) ii. 1900, 

p. 210, %. 

Fernando Pu and Cameroon. 

(). (d FA C< 'OKIA KlCOIiOft. 

Stenosioiua hicolor dan, Jeon. Oulu. p. 40, 1. 1, pi. v. Jig. 15, 
(Hauconut hicolor Bouleng, (Alt'*. Sn. i. p. 09, 

. (Sold (least-, Tegola ud. 

7. (B.aucoma orijvem. 

(rlatecoiriff, Ucolor r/rntrli Cliaban. Bull. Mus. Paris,' 1916, 
p. 507 (191 7) *. 

1 )a homey. 


Family B o i n M, 

Three gemu/n ; 


11 rial distinct from neck, with shields above; rostral and anterior 

upper labials with deep pits ; suben minis paired .. Vtflhim. 

1 lead iait dist inct from neck, with shields above ; tail short, rounded 

at the end, wit h single subenmhds ......... Ottlnbartu, 

Head not distinct; from neck, with small scales above; tail short, 

pointed, with single subcaudals... ... • Mry*v, 


' L Pythox. 

Band. Hist. Uopfc. v. p. 200 ; Boul&ngpCIftt.. Sri. i. p. 85. 

Two species:.. 

2 upper labials pitted ; scales in 81 93 rows ; subenmlals 03- 77 .. P srhn\ 

I upper labials jutted ; scales in 53 03 rows ; subcaudals 30 37 . /A regins. 

(n comparing this snake with G. hicolor, M. Ohabamuid 1ms, through an over¬ 
sight, given the* length of the tail as the dianietev, 
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1. S Vl'lLON SlUt.K. 

i-olnher what Cniel. S, N r . i. p. 11 1.8. 

Python who Bouioug. i. r. p. 88. 

Tropical ami South Atrim. 

2 . Python ukojii«. 

Boa regia KImw, Zoo!. iii j>. TI7, |>1. xcvi. 

Python region Ihudong. t. c. p. 88. 

Senegamhia to Niger, eastwards to the Egyptian Soudan. 

2 . Ca larahia. 

Cray, P. Z. S. 1858, p, .154 ; Bun long, ttit. Su, i. p, 1 >2, 

1. 0 A LA BARI A RKINIIAIUm. 

Eryx rainhardli Soli log. Bijdr. tot do 1 dork, i f p. 2, pi. • , 
OaMtaria rvinfamlti Bouleng. 1. o. 

Liberia'to Congo, eastwards to the l.turi. 

M. Knvx. 

Baud. Hist. Kept, vii, p. 251 ; Bouloiig; Cat. Sn. i. p. 12*2. 

1, Eryx mmillbiu. 

GontiylopJurt'wmUeri Bouieug. Ann. 'At Mag, N. If. (ft) ix. 
181 ) 2 , p* 74 . 

Eryx mudlen Bouleng, Cat. Sn. i. p. 128, pi. v. jig. 2, 
Mauritania., N, Nigeria, Togoland, -’Egyptian Soudan. 

.Family C o l u n u i n ,K. 

Three parallel series :— 

No poisouMUngs; all ill* 1 foei.Ii solid 

Poison-fangs behind... 

'^Poison-fangs in front ■ .. 

A. Aglyplia. 

1. Lmval present. 

A. Rostral I without angular horizontal edge. 

1. Pupil round; si single anterior temporal; not morn than two upper In tin Ik 
entering the eye ; -body not very slender, with not more limn U»b vontniN ; 
subeaudals not snore than R5; miles not at all oblique ; sum! usually 


divided (if entire, HCftlcs -smooth in 17 rows). 

Two■ mteimasals ....;....................■.... ' TroyUhmotm* 

A single intenmsal: nasal somidivided ; scales in- S3f> rows ...... Mvfieo^m,, 

A single internasat; nostril between two nasals; scales iu 

, m or 2U rows..... IJptmt'Imgm, 

2. Pupil -round; a deep concavity on the sub? of. the snout, hid ween t he 
nostril and the eye; anal entire. 

Neales keeled, in 28 rows..... Jhthrofht)mlmm, 

♦Scales' -smooth, in 17 or 10 rows ...........................,,......... Bothrolycm, 


A. Aglvpha, 

1». < >p* * \ pb,«. 

l\ Prolero-lypita, 
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3. Pupil vertically elliptic; anal entire. 
a. Scales smoot h, vertebral row not enlarged; snbeaudals less titan 75, 


Scales in ‘23 to 33 rows ....... Booths. 

Scales in 17 rows ... Lueophi<Uum. 

m h. Scales of vertebral row enlarged. 

Scales smooth, head very distinct from neck . llornumotm. 

Scales keeled, vertebral* bieariuate ; anterior teeth not enlarged. Gouinnohmhis. 
Scales keeled, vertebral* bioarinato; anterior teeth- strongly 

enlarged . Shnarephahts. 

4. Pupil round ; two superposed anterior temporals, or, if anterior temporal 
single, 3 upper labials entering the eye, or vontrals more than 105. 

a. Scales not oblique, in 31 rows ; vontrals 245-254 ... Zamenhi. 

b. Scales more or less oblique, at least on the anterior part of the body, in 


13 to It) rows ; body usually very slender (Tree-Snakes). 

«. Scales in 13 or 15 rows, of vertebral row not enlarged, laterals as long 


as dorsals. 

* Seales smooth. 

Subcaudul shields not keeled .* . Chlvropft is. 

Snhcandal shields keeled on each side and with a notch corres¬ 
ponding to the keel, same as on the vontrals . JPhUothamms. 

m Scales keeled. 

Snhcandal shields keeled and notched on each side ; a single 

anterior temporal . Gastropj/.vis, 

Subeaiulat shields not keeled ; usually two superposed anterior 

temporals .:. Ha psiilophri/s. 

/3. Scales in 13 or 15 rows, very oblique, laterals 

shorter than dorsals; eye very large. Thramps. 

y. Scales in 17 or ID rows, very oblique; eye very 

large . BhaumopJns, 

c. Scales not oblique, in 15 to 21 rows. 

A single anterior temporal; vontrals 171-224 j rostral not twice 

as broad as deep ... Coronet ht. 

Two superposed anterior temporals ; vontrals 125-1RS . Graph. 

B. Rostral very large, with angular horizontal edge, 

Eye in contact with labials; scales in 15 rows .. Pros puma. 

Suhoculavs separate the eye from the labials; scales in ID to 25 

row s ...... tieaph hph is.. 

11, No lomd, nasal in contact with prseocuhir. 

Eyo small, with roniul pupil; no intefmisnls, pnuf rental single; 

scales smooth, in 15 rows ...... Pu'cilopholis. 

Eye moderate or .wither largo, with vertical pupil; a pair of 
intoniusuls ami a pair of priefroutals ; scales strongly keeled, 
in 20to27 rows........... DasppvHis. 


1. TttO.riDONOT17s, 


17 


Kuhl, Bull. So, Nat. ii. 1824, p. 81 ; Bouleug. 

102 . 

tipwopsk of the *Species. 


Cat. Sn. iii.. 


I. Beaks smooth; two upper labials entering the eye. 


Scales in 17 rows; ventral* 117^135 ; anal usually entire ; sub- 

caudal s 754)5 ... .v..... T.fuUgimules , 

Seal®* in 15 vows.; vontrals 125-143; anal divided ; subcaudak 

' og.77 ........ T. mrUgatm* 

Scales’in ID rows ; vontrals'-131-150; anal divided ; siibeaudak 

55-4)5 ....'-.............,,,, . T. olimceus .,. 

11. Scales strongly keekd, 'in 21-27 rows ; suboculars.separate 

the eye from the labials .A,;-..;..... ■. T.ferqr. 

Pitoc, Zqoxu Bog.— 4.-919,': No, XX,-.'..- 20 
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1. r ruom)ONi>TilS FOi;»GlNOn>MR. 

(Ummella fnlhfimides Giiutla Cat, Col. Sm p, 26, 

7 Vo pi dot iolf is t ft r l iff ii t o idt's Bouleng. t, e. p. 217. 
t hdd Const to Congo. 

2. TlU) PIBON< >T US VA1UKGAT V 8 . 

Miwdou variwjalns Peters, Mon. Perl. A«\ 1801, p. 458. 
Tropidonotus ■mrietjutus Bouleng. I. e. 

(told Coast to Cameroon. 

3. TlW) P I DON(>T US < > 1VI VA CK US. 

Oorondla ol’micea Peters, Mon. Kerb An, 1 Ho 4, }». 02*2, 
Trojiidonotm olimcnis Bouleng* t, e. p. 227, 

Tropical AFi'iea, from the Soudan to Naina pm land am! 
Southern .Rhodesia.. 

4. Tuoptdonotus mu>x Giinfclu Ann. & Mag. X, 11, (3) xii, 
1803, p. 355, pi. vi. fig, F; Bouleng, t. e. p. 241, 

Sierra Leone to Calabar. 

2. I Ielicops. 

Wagler, Sysfc, Ampin p. 170; Bo along# Cut* Bn. i. p. 272, 

1. Hkmcopb GKNDRir Bouleng. Ann. & Mag* N. 11.(3) v. 1610, 
p. 512. 

French Guinea. • 

3. Hy.mi.KTiiioi'S. 

Giiniln Ann. & Mag. X. H, (4) ix. 1872, p. 28; Bouleng. Oat. 
Sin i. p. 280. 

Two species ■ 

Scales "kerled, in 25 rows; ventruls 143-150; 5th mid (»th or 0th 

and 7th upper labial#•entering oyt*...//. mvlmwtMstvr, 

Scales smooth, in 21 rows; ventruls lot IB5 ; 4th and 5th upper 

labials entering eye, 6th and 7th in contact with parietal.,. //. k'li/s, 

L IlYDri.Kiinoits MKhANoUAsrim Giintln Aim* <fo Mag. N. 11.(4) 
ix. 1872, p. 28, pi. Hi. fig. (4; Bouleng. t, c. p. 281. 

Cameroon to Congo, eastwards to the Xt.uri. 

2. IIYDR,et jno ph ii.*KVis Bouleng. Amu & Mag. N. II, (7) xiii. 
1904, p. 450. 

Cameroon. 

4. BcmiROPHTHAnMlTS. 

Peters, Mon. Be.iL Ac. 1863, p. 287; Bouleng. Cat. Bn. i. p, 324* 

1. BOTU ItOPHTIIALMUS LIN13ATUS. 

ElapMs (Bothrophthahmts) Unmtxts Peters, 1. c. 

•• JBoihro'phthalmns Umatus Bouleng* L c, ' ■ 

West and Central Africa, -From, the .Gold Coast and Uganda to 
the Congo. , ■ " . 
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5. Bothrolycus. 

C.liintih; P. Z. S. 1874, p. 444; Botileng. Oat. Bn. i. p. 325. 

I. BotmuolvcijS ater Gitntli. 1. c. pi, lvii. fig. B; Botileng. 
t c. p. 32(5. 

Pseadohoodoa albopanctatm Anderss. Bill. 8ven,sic. Ale. xxvii. 
iv. no. 5, 1901, p. (>, pi. i. figs. 2-4, 

Pseudoboodon brericaudatm Anderss. t. e. p. 8. 

Cameroon, Fernando Po, Ituri. 

0. Boodon. 

Dum. h Bibr. Mem. Ac. Se. xxiii. 1853, p. 400; Bouleng. Cat. 
Sn. I }). 327. 

Synopsis of the Species. 


I. Subemulnis in two rows. 

A. Scales in 23 (very rarely S3) rows ; belly blackish brown 

with the middle line yellowish ... B. eivgatm. 

lb Scales in 2b to 33 rows. 

Parietal shields longer than distance between frontal and end of 

snout; 2 (very randy 3) upper labials entering the eye . B. li neat us. 

Parietal shields longer than distance between frontal and end of 

snout; 3 upper labials entering the eye. B. hedriagee. 

.Parietal shields as long us distance between frontal and end of snout. B.fuligUwsits. 

II. Suheaudals single; scales in *25 to 29 rows . B. ol tweens. 


1. Boodon yi rgatus. 

< WlvpeUis virejaia Hallow. Proe. Ac. Pliilad. 1854, p. 98. 
Boodon rirynlus Bouleng. t.c. p. 331. 

Cold Coast to Calabar; East Africa, (?). 

2. Boodon ijneatus Dum. ifc Bibr. Erp. Gen. vii. p, 363; 
Bouleng. t. c. p.-332. 

Tropical and South Africa and South Arabia. 

3. Boodon bedjua<u$ Bouleng.:' Anil.• Mus. Genova, (3) ii, 1906, 

p. 211. 

S, Thome and Princes Id., Gulf of Guinea. 

4. Boodon fuluunoscs. . 

Lycodon fully inotnw Bole, Isis, 1827, p. 551, 
fiuodoti jidiyinomtti .Bouleng. t. e. p. 334. 

Mauritania to N, Nigeria, eastwards to the Egyptian Soudan, 

5. Boodon oltyaoeus. 

Ilolnropkoiw olwaceus A. Dum. Rev, ef Mag. Zoo], 1856, p. 466 
Boodon olimmus Boulengv t, e. p. 335. 

West and Cental Africa, from Nigeria and Uganda to the 
Congo. 

20 *' 
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7. Lvo(>piiu>h:m, 

])mn, Bihr. Menu Ac. He. xxiii. 1853, p. 402 ; Bun long. (‘at. 

Bn. L p. 330. 

Synopsis of ihe Spears, 

I. Loroal separated from t ho eye by the prmueuhir. 

A, 8 upper lahiiilw. 

1. Parietal* considerably longer than distance between frontal him! end of 

snout. 

2 Initials entering; the eye, tint <1 minuter of which etjuals its dis¬ 

tance from the mouth; ventral* 17-t• UM ; subeuudnls 82-14 ... L. loferoir, 

3 Initials entering' the eye, the diameter of which exceeds its dis¬ 

tance from the mouth; ventral* i<U.208 ; subenudnis 21 - 17,.. A. ftiprnw. 

2. Parietal* not or hut slightly longer than distance between frontal and end 

of snout. 

8 labials entering the eye, the din tin tier of which is greater than 
Its distance from the mouth; ventral* ItVI-■103; subeuudals 

32-53 ... ......— . L. ton, 

3 labials entering the eye, the diameter of which is hut slightly 
greater than its distance from the mouth; ventral* 1.88-210 ; 
subetiuduls 33'55 .... L. nemteiurf-nM^ 

B. 7 upper labials; vcntrnls 178-438; snhcnmhds 80 58. UfoM'iithtM. 

II, Loren) entering the eye, 

7 upper labials; vent.mis .1.85; subeiiudal* 43.. a 'centeri, 

8 upper labials; ventral* 225-253 ; subeuudals PU 71 .. h. ehipoitlm. 

1. Lycophiuhtm lateeale Hallow. Free, At\ Phihub ,1857» 
p. 58; Bouleng, t. c. p. 338, ■ 

Gold Coast to Congo. 

••2. LtOO’PiniDXtJM IEKOEATUM, 

Coluber irmratm Leach, in Bcnydieh, Miss. Ashant. p, 41)4. 
Lycopkkluwi irroratwa Bouleng. t. e. p, 340. 

Senegamhiu. to Gold Coast and N. Nigeria. 

3. IjYCOPIIIMUM 0APENSE. 

, Lyeodon cape-mis A. Bmitli, S. Air. Quart. Jotmi. (1) no. ip 1831, 

r- f" 8 - 

Lyaip/iUli viib mpense- Bimlcng. (.. <■. j >. Ij.'lit, 

Tropical and Booth Africa. 

4. L'YcotnuiMUM. HMMirixofnoM Dnni. & Bibr. Krp. Gen. vii, 
p; 414; Bouleng. t, e. p, 341. 

Seriegiimbin, French Guinea., N. Nigeria; East Africa (tl 

0. LyOOWIIDIUaVI . EAHC1 ATUAt. 

Alopmon jmemkmi Gimih, Gat. Col. Bn, p. UHL 
Lj/eophidhtm faswatnm Bouleng. t, tv p. 342, . 

Bierra Leone to Gaboon, eastwavtls to the Congo Forest west, 
of Mt„ Ilmyemori. 

' (L LYOomiBniM'.wEENEEifMoequard;: Bull. ■ Mim,,'Paris, 11)02, 
p, 41L 
Gaboon. 
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7. Lvcophijhum elapoides G iintb. P. Z, S. 1874, p. 444; 
Bouleng. t. c. p. 343. 

Cameroon. 

8. IIoRMONOTUS. 

Hallow. Proe. Ac. Philad, 1857, p. 56; Bouleng. Cat. Sn.i. 
p. 343. 

1. Hoiuionotus modest its. 

Lamprophis rnodestus Dum. <fc Bibr. Erp. Gen. vii. p, 429. 
Hormonotus modesties Bouleng. 1. c. 

Gold Coast to Gaboon. 


9. Gonionotophis. 

Bouleng. Cat. Bn. i. p. 323. 

Synopsis of the Species. 

1. Scales strongly keeled. 

boreal and prselVontul entering the eye; scales in 21 rows; centrals 


1.75-185; subcuudals 7.1-95. G.bmasauxi. 

boreal separated from the eye by a. prsuooulnr; scales in 19 rows; 

ventrals 167-171; subcaudals 90-94. G. IdmyiL 

IS. Seales rather feebly heeled, in 15 rows (19 on neclc). 

boreal twice as long as deep; ventrals 107-173; subcaudals 67. G. grantii. 

boreal as long as deep or a little longer ; ventrals 210-211; sub- 

cuudals 47-54... G. mkrops. 


1. GONTONOTOPUIS BHUSSAUXI. 

Gojdonolus hnmauxi Mocquurri, Bull. Boc. Pluloin. (8) i. 1889, 
!>• OUi, pL ii. 

(/onlonotus I'ossi Boetig. Zool. Anz. 1892, p. 418, 

(Jonwnotophk bmssmnci & nmi Bouleng. t. c, p. 323. 

? Siniocephalus ins ignis Ouabain Bull. Mus. Paris, 1916, p. 369, 
iig, 

Cameroon to Congo. 

2. GaNK>fcW<>p.fiis k ling ii Matsehie, Bitzb, Ges. Nat. Fr. Berl. 
1893, p. 172 ; Bouleng. Cat. Bn. iii. p. 614. 

Togoland. 

3. GONIONOTOPIIIS MlANTJI. 

Simocephalm grant'd Git nth. Ann. & Mag, N, PL (3) xii. 1863, 
p. 36 L 

GonionotopMs grantd Bouleng. Cat. Sn. i. p, 324, pi, xxiii. fig, 1. 

N» Nigeria, Gold Coast, Togoland, 

4. Gonionotophis microps Bouleng, Ann. & Mag, N. H. (8) 
viii. 1911, p. 370. 

Cameroon, ; , . * 
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10. StMorEPitAtd S. 

G tin til. Cat, (.Ml. Sn. p. 1 01 : lEntlrng- l f ut. 8h. I. p. all 


tSiflWpxifi <{j /■//».* S/it'Cn'-i, 


I. Seales in 15 rows oh body ; temporals S I *J U‘*ev!y 1 -f of, 

A. Eye much larger than nostril. 

X, Wut:nils 308-355 ; suhraudals 15 7a. 

a. 3 labials (8rd and J-t lij etderiim' the ry. 

Scales with parallel secondary keels or tubercles ; lorcal present. S', ruftrtf* v*. 

Scales with stromr stratiou directed obliquely towards t In k«rJ; 

ioroal absent ... ,s\ 

b. 8 labials (3rd, Ith, 5th) rnlcriny the eys units- 5th separated bv ;■ 

subocuhir detached from it. 

Seales strongly keeled, with sf.iNsniv slriation directed obli»jiicly 

towards the keel ...... S. </n/Vo//. 

Seales feebly keeled ... *S. honmuttti. 

2. Vent nils 330-303 j suhwtuduls 75 It!!; scales without 

secondary keels .... «N. pnasis. 

8. Vent mis 178; suhcmiihtls 03... $, msOW/*. 

B. Eye scarcely larger than the nostril; scales feebly 

keeled; ventral* 205■ 32H; suhcimdals I'd 50 . N>#hw*i>fitttntiHua 


IE Scales in 17 or 18 rows on body ; ventruls *220 *23 1; >ubc!iudals fhMK 

Scales in 17 rows; tnmpomls *2 + 8_'.. S, vrtml, 

Scales in It) rows; temporals 1 + 3......'■ & 


1 . SlMOCIKPUALUS CIA 1 M 4 NSIS; 

IJeterohpk eapensk A, Smith,. ill. Zoo). H. .Aft*,, I to pi . j*U Iv. 
fiimocephalm mpensis Bouleng, t.'u. [*, 845. 

Gaboon,* E. Africa, Kyassalaud, Natal. 

2. Simooep n aeus piiyelophous WeTimr. Zoo!. Anz, xxiv. Mini, 
p. 301. , 

Cameroon. 


3. SiMOfJErntA'UJs auntAM, 

HeMrohpu gnirali Moequanb Hull. See. PliSlom. (?) viii. ISs■!, 
p. 145. 

Simaeepkalm fpnrtdiIkmlmp* t, v. p. o ld, 

Cameroon to Congo. 

4. SiMooRPiiAmm. 'JMI-maNjM. Stmmf. Mitt. Zool, Mbs. Ik«vl. 'iv. 
14)08, p, 214, 

Togolnttd, 

5. SlMOOKPIULUS POK'NSJS, • 

. Meterolepk pmmis A, Smith, “Ml. Zool..8, A.fr,, Kept.. 
Simrmphalmpoensis Bouleng. t,.e. p.,346, 

•.'•"Skrra'Leqn^ to Congo and:IFgauda ; . ;•••• 

6. Simockpfialvs fcOmntAUS Sternf. Mitt. Zool. Mitts. Berl.'v. 

1910, p. 63. 

Cameroon. 
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7 , SiMOCEPHALUS ST’ENOF IITIIALMUS. 

Ifeterolepis Menophthalmm Moequard, Bull. Boo. Philom. (7) 
xi. 1887, )). 16, pi. i. iii*\ 1. 

Simocephalus ste/n aphtha kmis Bouleng. t. c. p. 347. 

Gold Coast, Togoland, Gaboon. 

8. Bi moc'ep 11 aL u s oitossi Bouleng. Cat. Bn. iii. p. 618 . 

S. Nigeria. 


9. Bimooeviialus biggENBA cni Sternf. Mitt. Zool. Mas. Berh 
v, 1910, p. 63. 

Cameroon. 

11. Zamenis. 


Wagl. Syst. Ampli. p. 188 ; Bouleng*. Oat. Bn. i. p. 379. 


1. Zamenjs dorri:. 

Peri ops dorri Lataste, Le Natural. 1888, p. 227. 
Zamenis dorri Bouleng. t, c. p. 410. 

Senegal. 


12. Chlorophis. 

Hallow. Proc. Ac. Phi lad. 1857, p. 52; Bouleng. Cat. Sm ii. 
p. 91. 

Synopsis of the Species . 

I. No trace of ventral keels; veutrals 152-166; subcaiulals 


85-99... C. ornatus. 

I I. Veutrals with more or less distinct lateral keel, 

A. Anal divided ; scales in 15 rows. 

Pm'Oeulur separated from frontal; body very slender anteriorly; 

veutrals 175.,190; subcaiulals 115-190 .. C, heterohpufotw. 

Pneoeular in coni act with or narrowly separated from frontal; 

veutrals 150 *182 ; snbeaudals 00-133. C. irregularis, 

B, Anal entire; veutrals 111-102 j snbeaudals 75-99. 

Seale's in 15 rows........,.. C heteroderinm, 

Seales in 13 rows......... G. earinatm. 


1. Chlo norms ornatus. 

PhUotkmmim ornatus Borage, Jorn. Be. Lisb. ii. 1872, p, 80. 
CMoropJm ornatus Bouleng. t. c. p. 93, 

Portuguese Guinea, Angola. 

2. Chlorophis hete.rolepidotu s. 

Ahmtulla heterolepidota Giinth. Ann, & Mag. N, HL (3) xi. 1863, 

p. 286. 

Chlorophis lister ohpidotiis Bouleugyt. e. p, 95, pi. v. fig, 3* 
Ohlorophls gracilis Bternf. Mitt. Zool. AT us. Berl. v. 1910, p. 64. 
Gold Coast to Angola, eastwards to the coast of Zanzibar. 
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ii , 0.111.0 R«♦ V II IS 1II If MO U LA It I s. 

Coluber irregularis Leach, in Bowdieh, Miss, Ash;ml.;, p, 494 
Chhrnphte irmj'ithirU Bouicng, l. <*. p. 90. 

Senega,mbia and Uganda to I)amaralaurl and S, Khodosia, 

4 . OjiluROFUIS HKTERODKKM'fJS Hallow. IVnc. Ac. Philad. 1857. 
p. 54 ; Bouicng. t. c. p. 97, 

Sierra, Leone to Congo, eastwards to L. Tanganyika. 

5. CliiLoitonris oakixatus Andorss. Bill. Kv, Alt. Haitdl. xxvii, 
iv. no. 5, 1901. p. 9. 

Cameroon to Congo, eastwards to the Ituri and the Stanley 
Falls. 

1 3. PlilLOTIIAMNI 8. 

A, Smith, HI. Zool. S. Afr., Kept.; Bonking, Oat, Hn. ii, p» 98, 
Stfiwims of the Specks, 


I. Scales in 15 rows, 

A* Kulicnufluk 310-155, ■ 

Temporals usually 2 + 12; ventral* 1115-207.. it ticmlmcw/fttlmi 

Temporals 1 + 2 or 2 + 2; ventral* 150 105... JA wit Mm. 

Temporals 1 +1 *, yeulvals 157-190 .■.. lArfomtlk. 

B. Bulwuudals 100-175; vent nils 201-220 ♦, temporals 1 +1 
■ or 1 + 2 ...V..... ,7\ ttwmvmfo. 

II, Seales in 10vows; veutrals 180-101; tmbeaudals 148-150; 

temporals 1 + 1 or 1 + 2 ... P. giranlL 


1. PmiiOTHAMNVS S KM IV A 111 KG A TIT S A. Smith, op. oil. pis. 1 i x ., 
lx.; Bouletig. t. tv p. 99. 

Tropical and South Africa. 

2. 'Philotiiamnus XITIDIIS, 

Ahwtutta rti/ida Giintdi, Atm. & Mag. N. H. ( 3 ) .xL 180 .‘ 1 , p„ 280 . 

Philvtkaiuuas mtid/nn Bonking, t, tv jv 100 , pi, v, tig, 4 , 

Lagos to Cain croon. 

3. PMinomvMNU's dorsalis Borage, lorn. Sc, I Ash, },JHOil. 
p* 69; Boulehg, t, cv p. I (VI. 

Gaboon to Angola, 

4 Piiilothamnus thommvs, is Borage, Jura, Stv Lisb.ix, 1882, 
p. 11, fig,; Boiileng. t, tv p. 101. 

S. Thom 6 Id., Gulf of Guinea, • 

5, pHinoTHAMNUS GiiiARM Bocage, Torn. Se, Lisb, (2) iik 1894 
p. 47; Bouleng. t. o, p. 102, 

Anno Bom Id., Gulf of Guinea. 
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14. GaSTROPYXLS. 

Cope, Proc. Ac. Philad. I860, j>. 556; Bouleng. Cut. Bn. ii. 
P* 102. 

Two species :— 

Ventrals 150-174; subeaudais 120-172. G. maragdina, 

Vontmls 185-191; subeaudais 170-177. G. prinaipis. 

1. G ASTRO PYX IS SM A RAGDINA. 

Dendropkis smaragdlna Schleg. Phys. Serp. ii. p. 237. 
(kistropif-xis smaragdina Bouleng*. t. c. p. 103. 

Tropical Africa, from Sierra Leone and Uganda to the Congo 
and Northern Angola. 

2. Gastropyxis PRiNoms Bouleng. Ann. Mus. Genova, (3) ii. 

1906, p. 213, fig. ~ . 

Prince’s Id., Gulf of Guinea. 


15. Hapsidoimirys. 

.Fischer, Abh. Nat. Yer. Harnb. iii. 1856, p. 110; Bouleng. 
Cat. Sn. ii. p, 103. 

1. Hapsidoimirys lineata Fischer, t. c. p. Ill, pi, ii. fig. 5 ; 
Bouleng. t. c. p. 104. 

Gobi Coast to Congo, eastwards to Uganda and L. Tanganyika. 

16. Tjirasops. 

Hallow. Proc. Ac. Philad. 1857, p. 67; Bouleng. Cat. Sn. ii. 

p. 104. 

Two species:— 


Rostral little broader than dorp$ wntrals 179-215; subeaudais 

128.MR .. T.flamgularis, 

Rostral much broader than deep; ventmls 103-174; subeaudais 

101.li t ..... T. httfedi. 


1. Th RA8()PS FLAV10ULARIS. 

JkmlrophwJlmignlmns Hallow. Proc. Ac. Philad. 1852, p. 205. 
Thrm<ypH t fl<witjatari# Bouleng. t. e. p. 105. 

Sierra Leone to Congo. 

2. r Pn rasops bates. 1 i Bouleng. Ann, & Mag. N. II. (8) ii. 1908, 
p. 92. 

Cameroon. . 

17. Ehamnophis. 

Guntil. Ann. & Mag. K H. (3) ix. 1862, p. 129 ; Bouleng. 
Oat. Sn, iii. p. 632. 

Two species■ 

Scales smooth ; a pair of large shields behind the pavietaU . .72. athiops. 

Scales move or less distinctly keeled on the middle of the back ; no 

large occipital shields... ..... -77. jaeksoun. 
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1, IUiamxuhuus .Krmor.s Uimtlu S. <\ pb x. ; Bouleiig, I, r. 
Tkrmops nphutilem Anders,*. Bib. Sv. Ak. Uniidb N.wii, iv. 

no. f>, 190.1, p. IB 

Sierra Looite to ( kmgo, onsfcw.Trds to the If uni, 

2, .I t! IA M X01* .11 IS if A (' K S« > N11. 

Thmsopa jaeknatm Gimth. Ann, A Mug. N. II. (0) xv. 1895 
p. 528. 

IGutmnoplm jackmuu Bouleiig. 1. e, 

French Guinea, Gold Const., eastwards to lignin la end 
L. Tanganyika. 

] 8, Coiu>nhm,a, 

L?uir. Svn. iiopf. j>. 84; Bouleng. Gat. Hu. ii. |>. 188. 


Two species 

Scales in 21 rows ; rostral much broader than deep .... ( \ snuhrmatt. 

Scales in 10 rows• rostral a little broader than deep ... . .. ('. tunuunthf. 


,1. Ct> HON 121*7*4 8EM10JINATA Peters, Mon. Bci'l. Ac, 1854., p, 022 ; 
Bouleng. t. e. p. 105. 

Zmmn is tehadensis Cluiban, Bulb M.us, Paris, 1017, p. 451, 
fig, 

Soudan, East. Africa, N* Ilhodesia* 

2. COROXELLA CO HO X AT A. 

.Calanutria coronata Belli eg. Pliys. Berp. ii. p. 40. 

CoramBa coronata Bouleng, t. c. p. 106. 

Senegal to Gold Coast. 

19. G KAY!A, 

Giinth. Cat, Col. Sn. p. 50 ; Bouleiig. Cat. Sn. ii. p. {88. 

St/noputs of the Spains s’, 

1. Scales in 17 or 10 rows; vent nils 11*1 I Oh, 

.Lower anterior temporal longer than its disianco from flic Brea! ; 

7 •upper labials (rarely 8); suhcaudals HP .102...... U. ninja hii„. 

Lower anterior temporal not longer than its distance from the loreid ; 

8 or i) upper labials ; subenudab 71 HI __ Q.h mufti, 

H. Scales in. 15 rows ; veufvals 12» MM. 

K.ve much shorter than snout; suhcaudals loi) P28 ..... . ii. tfaihmi, 

.Ere as long as snout;, subcmulida 128-lfU ...... . ii, tumtr. 

1, G HA VIA SMYT'UIL . 

Cbhbersma/tkn Loach, in Tin?key’s Explor. it. Zaire, App. 
p. 400, 

Gmym $mythii r part., Bouleiig, L e. 

Gold'Coast to Angola, eastwards, to Uganda and L. Tangmiyifea.. 

2. G HA VIA OltNATA. 

Jfacropkis omatns Bocage, Jorn. He. Link u 1866, p. 67. 
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(iraijki orriaia Bouleng. P. Z. S. 1900, p, 944, fig*. 

Cameroon to Angola,, east,wards to the Ituri and Lake- 
Tan ganyika. 

3. Grayia tholloni Mow |ua.rd, Bull. Boe. Phi loin. (8) ix. .1897,, 
|a 1.1 ; Bouleng, t. e. p. 951, lig. 

French Congo, Katanga, 'Uganda, Egyptian Soudan. 

4. Grayia ctnsAR. 

Xemirophk cwsar Guntil* Ami. & Mag. N. 11. (3) xii, 1863.. 
p. 357, pi. vi. fig. C ; Bouleng. Cat. Sn. ii. p. 288. 

Cameroon to Congo, eastwards to the Ituri. 

20. Prosymna. 

Gray, Cat. Sn. p. 80 ; Bouleng. Cat. Sn. ii. p. 246. 

Two species:— 


Two interims#!#, two pradTontals ... P. greigerii. 

A single intern a sal, it single jmefrontal . 1\ meJeagris. 


1. Prosymna q keiokuti Moeqimrd, Bull, Mils. Paris, 1906 y 
}). 466. 

French Soudan. 

2 . Prosymna mele a oni s . 

Calamaria mehagris Beinli. Yid. SeLsk. Skr. x. 1843, p. 238,. 
pi. i. figs. 4-6. 

Prosymna nideagris Bouleng. t. c. p. 249. 

Sierra Leone to S. Nigeria, eastwards to the Egyptian Soudan.. 

21. SOAPIIIOPIUS. 

Peters, Mon. Berk Ac. 1870, p. 644; Bouleng. Cat. Sn. ii. 
p 254. 

1, ScArmorms AinornxcTATUs Peters, t. e. p. 645, pi. i. fig, 4*; 
Bouleng. 1, c. 

Tropical Africa, from the Soudan to the Congo. 

22. FtKOiLoPHoras. 

Bouleng. Arm, & Mag. N. H. (7) xii. 1903, p. 352. 

1, P(Ef!iL<>i*Hoiiis OAMERONiiNsis Bouleng. I. c. 

Cameroon, 

. . . 23. Dasypeia'is. 

' Wagi. Syst. Amph. p. 178; Bouleng. Csit. Sn. ii. p. 833. 

Two species 


Kyc less than' ’J.-leiigt h of head ; scales in 23' to 2?Tows,.,.... ; ' Ik smhra . 

K.vn*y fo : 4. length of head ; swiWin.20 to 24'row.*. 2>. maemps 
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1. DaSYPIOTIH HOA'BKA. 

Coluber mther Li m i. 8. ,N. :i. }», 384. 

Dmifpdtk smhru Bouleng. L c, |>. 354. 

From 8ierra. Leone :uul Egypt, to the (tape of <Jo<mI Hope. 

2. DasyteTiTIs maokops Bo i'll eng, Ann. As Mag. X, II* (/) \i\* 
1007, [k 324. 

Cameroon, 

B. Opisthoglyplia. 

I. Kyi» moderate or largo; lu-«ut more or less disl.inet from neck ; burn l pre><ul. 

A. Pupil vertically elliptic, head short, much Prouder than nock. 

]. Subenuduls in two rows, 

Verti*br».l satins not enlarged; scales in 10 to <1*1 rows ; two 

superposed anterior temporals..... Tiirhnyfns. 

Vertebral settles not enlarged ; scales iu 17 or ill rows; a single 

anterior ternporal...... hcphnfh'tr. 

Vertebral scales enlarged: scales in 19 to 25 rows . /b‘yeWnwMO’p//ex, 

%■ Suhtsmdals single; scales in 17 or 19 rows--— .hijmnitjbort, 

B. Pupil round, exceptionally vertically subelliptie. 

1, Scales not oblique, in 17 or 19 rows; lomil not longer limn deep. 

•Scales keeled ; anal entire: -ft single anterior temporal . GnuUpsus, 

Scales grooved in the adult; anal divided ; two lorenls; frontal 

at least twice as longns broad ........... (ArhpefNs* 

Scales smooth ; anal divided ; frontal about twice us long as 

broad ... ...... ... .llhaMphhphia* 

2, Seales more or less oblique, in 15 or 17 (rarely .Hi) rows, smooth ; 1,o'eiiI 

at least l*i times as long as deep; rostral not; or but little broatb r than 


deep. 

Frontal, in the middle, not or but slightly narrower than supra- 

ocular ; a single anterior temporal,,.... th'onn>plti$ t 

Frontal, in the middle, narrower than supraocular; usually two 
superposed, anterior tern ponds ..... .. 

3. Scales not oblique, iu 39 to 25 rows, smooth ; Weal at 
least 1| times as long us deep ; rostral at least 'twice 
an broad as deep ..... d/umynvebeAv//, 

, 4. Seales very oblique,, very narrow, in 19 or 21. rows, 

more or Josh heeled ; nostril iu an undivided nasal lUaphuthh^u 

CV Pupil horizontal; scales narrow, oblique, feebly keeled, 

in D rown; nostril iu an undivided nnsiil . ... Thvhitunun, 


II. Fye small or very small; head not at. all distinct from neck ; noloreal ■; sea to 
in 15 or 17 rows, not oblique, 

A. Sulxmudals in two rows. 


Nasal in contact with rostral; 5th upper labial in contact with 

_ .'parietal; scales in 17 rows; ventral* 173 2UK __... ..... <\tfunuhtp>s t 

First labial -in contact with intennisal; no labial in contact 
. • ’ •• with parietal •; scales in. 15 rows;. ventrals 1 HO 249 1 M'mlm, 

First labial in contact with intermisal: 5th upper labial .in 

contact with parietalscales in 35 rows; von train 296 , ... M ktpaw hi in it#, 

B, Snbcaudals single; one or two upper labials in contact with parietal.' 

.First labial in contact with intonuml ...,2 IMrmmu 

Nasal .in contact with rostral; posterior inaxillary teeth lavge 

and strongly'grooved ........ Apimllttetn#* 

.Nasal in contact with rostral; posterior Tuasillaryteeth-- teehly. : ; .'V 

enlarged and feebly grooved ... KUtpupn. 
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1. Tarbophis. 

Fleisohui. Dalm. nor. Serp. Gen. p. 17 ; Bouleng. Cat. Bn. iii. 
p. 47. 

Two species - 

Seales in 10 rows; 7 to 0 upper labials .. r l\ varier/atus: 

Seales in 21 or 23 rows ; 0 to 11 upper labials ... T. ttbimus. 

1. TaRBOFIUS VAIUEC4ATUS. . 

JJlpsas mriegata lleiuh. Yid. SeJ.sk. Skr. x, 1843, p. 249, pi. i. 
figs. 15-17, 

Tarbophis vcirieyatm Bouleng. t. e. p- 51. 

L&ptodira probeguini Mocquard, Bull. Mils. Paris, 1902, p. 45. 
French Guinea to Cameroon. 

2. Tarbophis obtusus. 

Coluber obtusm lieuss, Mas. Senekenb. i. 1834, p. 137. 
Tarbophis ohlusus Bouleng. t. c. p. 52. 

Mauritania, Northern Nigeria, Egypt to Somaliland. 


2. Leptobira. 

Giiuth. Cat. Col. Bn, p. 165 ; Bouleng. Cat. Bn, iii. p. 47. 

Two species:— 


Ventral* 141-180; anal entire ; suboa.uduls 32-54 .. X. hot amine ia .. 

Ventrals 201-225 ; anal divided; sulmaudals 91-121 . L. (Intficsnii, 


1. Leptobira. HOTAMBIEFA. 

Coromlla hotamhwla Lain*. Byn. Kept. p. 85. 

LepUrlim hotamhmia Bouleng. t, e, p. 89. 

Tropical and South Africa. 

2. Leptobira nnci ibsni r Bouleng. Ann. Mns. Congo, Zuul. ii. 
1901, p. 10, pi. iv*. lig. 1. 

Dipmdomm'pkm vlrtdls Bternf. Mitt. Xoal. Mas. Berl. iii. 1908,. 
p. 411, fig. 

Dlpsado morph m brain rosins Bternf, 1. c. 

Cameroon to Congo, .eastwards to the Ituri. 

3, Dipsaoomokphus. 

Fitziug. in Tsc'hndi, Faun. Per., Ilerp. p. 55; Bouleng. Cat,' 
Bn, iii, p. 59, 

Two species :— 

Seales in 19 rows; ventral#.234-270; anal entire; stibeamlals 

90-132'..... ... I), pul uerulentm. 

Seales in 21 to 25 rows; venfcrals 240-289; anal divided; snib- 

.caudals 122-147 v /.........v;.o....-.5 X>. hlandingii, ,• 
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mk A, imenuxonii o\ nir, 


1. j)uv*AooMOiti»iirs ri ia'i;im s, 

Dipsius pHlwndvnla Kiseh, A bis, Nat. Ver. I lain!), iii. 
p. 81, }>L iii, lig. I, 

J)ipwi'fj>}>it>rpJu!x pulrmth'nhui Bouhmg. t. r, p. ON. 

Dipmdoalorphns hi*n**li Chaim ti* Hull. Mus. Paris, |Uhi, p, 5 11, 

%. 

Sierra Loom* to < 'ongo, eastwards to tin* Ittiri. 

2, 1 >!rsAno.wourm.s ul inm 

nifmtH hhmlhvjii Hallow. Pm*, Ac, Unhid, 181 I, p, |7U, 
IHpHUiloinorphtitt (tlauJititjii Bouleng, i . <*. p, 77, 

SrmegaiuJun to iVui^'. eastwards to {’gandn. 


1. I »I!‘S,\nol’o\, 

Ciinth. Cat, Col. Sn. p. 182; Pxmleng. bat, Sn. iii. p, HI, 

Two s}navies :— 

Soalos in 17 I'ovVH, vui'Mmil* stomal,v «.*nlju*L"*"tl. /#, 

oSealo.s. hi H> rows, vovloOrals s<»av«»i.0y . . IK itiwi'ph, 

1. IVlPSADOHOA BNlrOLOil, op. rit, p, |.H.'l ; I km long. 1.0, 

Sierra Leone to Congo, eastwards to tin* huri, 

2, l,Vi vhaDO fitiA isoliipis Bnulenun Aim, A: Mag, NT H, (7) vi\, 

11)07, p. 025. 

Cameroon, 

5, Uf.oiupsas. 

Bouleng, Cat. Sn. iii, p. 52. 

1 . 0 WOW t PS AS ,1) K P1! KSS l OF PS, 

Tropidrmolm d«pi'msh<yw Worn. Verb, /.nnl.-bot, Cos, Wien 
xlvii. 1897, p, 155, 

GmM-pmw miipap'itxm Amterss, Bib, Sv, Ak. i la mil, xwii tv 
no. 5, 1901, p. i<L 

Gmdipttm rkprmmeepsi Sternf, Mitt, Zml*. Al us* IWL iii, 190S, 
>]>» 410. 

Cameroon, Fernando Po, 1 to pi. 

' ' ' ' 0, (J(KU.PF!;ns. 

Wag]. Syst. Ampin p, 180; Bouleng, Cat, Sin iii, jt. 141'. ' . 

1. 0<ELOPKLT.LS MOKSimSUFANA. 

: : ’ Vd^ermon^mmdimmMemimm^ Ohs. ttml. I, p,-288. ■■., 

' OmlopeUw mompmukmm •.Bouleng, Le. 

Borders of the Mediterranean, south wards to .MauTitanra,' 
-eastwards t;> Persia. 

7. EHAMPHlorHIS. 

Peters, Mon. Bari. Ac. 1854, p. 024; Uouleng. Out. Sn. iii. 

p« 144. 
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Two species : — 

Knout with angular horizontal edge, curved in profile; 2 or 3 

superposed anterior temporals ; snhcaudals 90-110 ... It. oxyrlujuchus. 

'Knout obtusely pointed ; 1 or 2 anterior temporals; .subcaudals 

34-88 .. M, toff or ns in* 

1 * It! I AM IU1 U) Pll IS OXYiUIYNCIIUS. 

Pmmmopkis oxyrhynchm Reinli. Vid. 8elsk. 8kr. x. 1843, 
p. 244. 

/Ihamphiophis oxyrhynchus Bouleng. t. e. p. 146. 

Tropical Africa, as far north as the (fold Coast. 

2. Ehampjiiophis togoensis. 

Psamm aphis togoensis Matscbie, Mittli. Deutsch. Schutzgeb, 
Ti. 1893, p. 212. ’ 

WmmphiopJds togoensis Bouleng. t. c. p. 147. 

Togoiand, N. Nigeria. 


8. Diiomophis. 

Peters, 'Mon. Berk Ac, I860, p. 447; Bouleng. Cat. Bn. ill. p. 149. 
Two species :— 

-Seales in 17 rows; ventrals 14-0-159; subcaudals 78*105 . ./>. lineatus. 

-Scales in 15 rows ; ventrals 101-180; subcaudals 110-122 . D. preeomalus. 


1. D ROMO PHIS LINE AT US. 

J)ryophylax lineatus Bum. & Bibr. Erp, Gen.vii. p. 1124. 
Dromophis lineatus Bouleng. 1. e. 

'Coast of Guinea to Egyptian Soudan and Zanzibar Coast. 

2. Duo mov ins piusornatus. 

Dmidrophis praornat us Sold eg. Phys. 8 erp. ii. p. 236, 
Dromophis pmeotnatm Bouleng. t. c, p. 160, 

Gold Coast to "Niger. 

9. P.SAMMO PILLS. 

Boie, Isis, 1827, p. 621 ; Bouleng. Cat. 8a. iii. p, 152. . 
Synopsis of the Species. 

1. Rostral well visible from above; snout 1 to 2 times as long' as eye; ode 
■ ■ ■ eaudals (54 149. 

A. "Krouta-l VuUTower than the .supraocular; anal divided, 
boreal 3 to 4 times as long as deep; usually 9 upper labials, 5th and 6th 


entering the eye.......................... ■■ IK sehohtri. 

boreal ly to 2| times as long 1 as deep; usually 8 upper labials, 

4th and 5th entering the eye .... . .. . P. sibilans, 

B. Frontal as broad as the supraocular; loreal 2* times as long as 
deep; 8 upper labials, 4tb and 5th entering* the eye .; anal 
entire ...... 1 .. IK regular is. 

II. Rostral scarcely visible' from above; snout 2 to 2J times as 
long us eyei Weal 3 to 4 times as long as deep; 9 upper 
labials, 5th and 6th entering the eye; subcaudals 144-172 ... IK elegans. 









L PSAMMOPll is .SCifuKAKi. 

Coluber nrhokori Mask, l User. Aniuu p. LL 
PmwiHoplii# m dtokan Boulcng. L »'*. p. L»L 

Noriii Africa, to Mauritania and Somaliland : Arabia and 
Syria to .Afghanistan and Sind. 

2 , Its a m m o rms s i n i r a n s . 

Coltdwr siblluor Linn. S. N, h p. »>8,». 

Pmni to a ph is sibiloos IVmleng, t. o. p. 10 L 
Tropical and South Africa, Egypt. 

;}, ItsAMMoiuiis imu mums Stern!’. Mitt. X<D. .\Iin. St>rl, iii, 
DOB, p. 41:1 
(Jam< t< h *1 \ ; 1 ml Tngi4;tm 1 . 

4 . 1 ; > 8 AMMOP!I IS 1ST«K <i ANH . 

Colnhrr ahojutts Shaw, Zoo!, iii, p. 540, 

Pmmwophis fikyans Bonlong, L c\ p. 107. 

Mauritania, to Niger. 

](>, M ,A o h proto no v, 

Gnicshon. Ex pi on So. Aig., Kept, p. 22 ; Bouleng, (‘at. Hn. iii, 
p. 175. , " 

1. MaOIIOHIOTODoN CliCriiLATCIH. 

Coluber enadlatus 1. Ueoilr,Ilescr. Egyptc, Kept. pp. .148, lot, 
pi, viii. fig, 5. 

Mmroproiodon mwtdhUns l km long, L 

Mauritania, North Africa, S. Spain, Balt wen, Lampedusa, 
S. Palestine. 

1 L Dlsitiolioi;;;, 

Duvornov, Aim, Sc. Nat. \ xvi. .IB52, p, 150 ; I-Ion long, ('fat. 
Sin iii. p. ISO, 

I. ])lSl0lOL11>lfS TVI/tlN, 

lhiMpfatlux ip pm A. Smith, Zoo!, Journ, iv, 4829, p, 441, 
JJwphdidm ttjpm Botdeng. t, c. p, .187., 

Tropical am! South' Africa, 'i-jovthw arils In Poring in iso Guinea 
and Abyssinia, 

4,2. llrrcummx.m, ■ ' 

•, A, Smith, III. Zool, S, AlV,,I(epL ; Bovtlong. Oat, Sn, ih. p. 184 
1. TinawroKNis ■ kiutjlanjmi. 

Lr.ptophis Mrilandii Hallow.. Proer.Ac. Plblad. 1844, p, 02; ' ' 
Thdoiortm kirtlamUi Bouleng, i, o. p. 185. 

Tropical and South AMca, north wards to Sierra. ,Li-one a nd 
Uganda. 
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13. CAL AM FLAPS. 

Giint.li, Ann. & Mag. N, 11. (3) xviii. 1806, p. 26; Bonleng., 
Cat. Sn. iii. p. 245. 

Two species 


Scales in 17 rows ; 0 upper labials, 3rd and •Itli entering the eye . C. miicolor . 

Scales in 15 rows; 5 upper labials, 2ml and 3rd entering the eye . C.fea. 


1. Calamelaps UN I CO LOB. 

Calamaria unicolor - Ileinh. Vid. SeLsk. Skr. x. 1843, p„ 236, 
ph i. figs. 1-3. 

Calamelaps unicolor Bonleng. 1. tA x 
Sierra, Leone to Niger ; East Africa. 

2. Calamelaps file Bonleng. Ann. Mus. Genova, (3) ii. 1906, 
p, 214, fig. 

Portuguese Gui nea. 


14. Miodon. 


A. Bum, Arch. Mus. x. 1859, p. 206 ; Bonleng. Cat. Sn. iii. 
p. 249. 


Synopsis of ihe Species. 


I. Anal entire ; ventrals 190-216 ... M, accmthias. 

II. Anal divided. 


Interna,sn Is eonsideral dy shorter than the pnef vontals; nasal divided j 

veu fcrnls 201-228 ........ M. coll arts . 

Intennisals as long as or slightly shorter than the pnnfrontals; nasal 

entire or incompletely divided; ventrals 214-249. .. M. gabonensis . 

Internasnlrt as long as or slightly shorter than the pnefrontals; nasal 

divided; ventvals 181-214.. .. M. notatus. 


1. MlOnO'N ACANTHUS, • 

Ur obelus amnthias 'Rei.nL, Vid. Meddeh 1860, p, 229, pi, iii. 
Miodon a cantinas Bonleng. t. c. p. 250. 

Gold Coast, Ashantee, Nigeria. 

2. M.IO130N OOLLARIS. 

Microsoma collare Peters, Siizb. Ges. Naturf. Fr. Berl. 1881 ^ 
p. 148. ^ " 

Miodon collaris Bonleng. t. c. p. 251, 

Old Calabar to Angola,. 

3. Miodon gaeonensis. 

Elopomorphus (jabonensis A. Bum. Rev. et Mag. Zook (2) 
viii. 1856, p. 468. 

Miodon gabonensis Bouleng. t. c. p. 252. 

Old Calabar to Congo, eastwards to the Ittiri. 

Proc. Zoom Soc. —1919, No. XXL 


21 
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4, Miodon notatfs. 

Mlo'axouub tiotahini Peters, Stfzh. Cos, Sal, I* v, 1^82, 

p, 127. 

.Miodon votutiii s* Bouleng. i'. e* p. 252. 

Cameroon, ( Cngo, 

i 5. Flash* rA.LAMFs. 

Bonleng. Ann.* Mng. N. II. («) viii. 11*11- (*. 371. 

I. ElAl’OCAL.AMUS <Sti.A<UI,t,S limlli'lll'. 1. <\ 

Cameroon. 

16, PuLivMov, 

Jan, Rev. el. Mug. Zonl. ( 2 ) x. . 1858 , p. 520 ; Bnuhmg, (Ul, Sn. 
iii. p. 253 . 

Two species:— 

A shifflu jiosfowmlitr; ventral* 2*31 AiSfl... . ... P, fauiJtt, 

Two postoculurft s vent mis 17 i 1500 ..... .— .... /*, fatnmrfi, 

1. IAilkmox it a twin Jail, 1. i\; Bmtleng, f. e, j», 254, 

Cold Coast, Ashanlee. 

2. Pobeikox BOQOTiim MoerjttimU Bull. Hoe,. Pliilom, (H) tx, 

1897, p. 13. 

'Apa/mllmim hagmamd Gong!t, Zool. An/,. xxv, 1962, p. 046. 
Cameroon, French Congo, 


17/ .A■ r a ha tiifA ctub, 

A. Smith, Ill. Kuol. He Air., Kept,, App, p. 15; Bouleng. iJsvl* 
Sn.-Iiu p. 255. . 

SpnopMn of the Spirit 1 ®. 

I, Two pnotVoutnln; u nuiiJo IhImhI in eoidmd with the |inrh»t«l; 'vrntniB tan ''loll, 
A, fills uj*i>i}i' lalmil in ronlnd with the jutrfctul; ti jm^oeidnoo 


Frontal not 11 timon m hntg um broad .......J, 

Frontal 14 thaw* .iw long iw limml.....— ...... A> fatUniL 

H. fitli oppor Iniiiiil in oontiii'i with tin* pmritinl; uJnsgte jiumvindwr. 

Frontal nl. loant tsvii'o jin luiuj; ns Iti'uiol ......... . . J, 

Frontal hardly 1 4 t.imoM as long iw hru«d . , I, n utrhfti, 

II. A single pvtnlVouinl i tilh tool Itlli labial* in contact with the panrlnl; ventral* 
I,Vi 170. 

Scales Hiu.noth; frontal 1$ times as long as howl ... ... *j. titmitm. 

Scales smooth ; frontal' lj| thinnas-hing'ii* broad.. 

Scales, .kenled, on posterior part, of body, mid on tail; frontal 

,'1|'iimoa'aiii. Ion# as brood... J. n4j/t*r, , 


1- Aparallaotuh Werner,' YerhV./ool.JiaC (tm* Wien. 

Iii. 1902, p, 346. 

■ .French Congo. 

2. -ApaeallActus hatessu Bouleng. Ann, & Mag, K, i I . (7) 
nix. 1907, p. 325. 

Cameroon. 
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3. Aparallactus ntgrocollaris Clin,ban. Bull, Mus. Paris, 
1916, p. 377, fig. 

French Congo, 

4. Aparallactus itoiiomm, 

Aparallactus rdgrocoUaris , var. Touched. Cliaban. t. c. p. 378, fig. 
French Congo. 

5. Al‘ All ALL ACTUS LI NEAT ITS, 

fJriechis lineatns Peters, Mon. Berl. Ac. 1870, p. 643, pi. i. fig. 3. 
Aparallactus Imeatus Bouleng. Cat. Sn. iii. p. 2(51. 

Iveta,, Guinea. 

6. Aparallactus anomalus. 

Ilriechis anomala Bouleng. Ann. k Mag. N. H. (6) xii. 1893, 
p. 273. 

Aparallactus anomalus Bouleng. Cat. Sn. iii. p. 262, pi. xi. fig. 3. 
Gold Coast. 

7. Aparallactus nig eii Bouleng. Ann. k Mag. AT. H. (6) xix. 
1897, p. 154. 

Rouleophis chevalieri Cliaban. Bull. Mus. Paris, 1916, p. 379, fig. 
Sierra Leone, French Guinea. 

18. Elapops. 

Gimth. Ann. k Mag. N. H, (3) iv. 1859, p. 1.61; Bouleng. 
'■Oat. Sn. iii. p. 262. 

1. Elapops modestus Giinth. 1. e,; Bouleng. h e. 

Aparallactus boulengeri Werner, Yerh. zoot.-bofc, Ges. Wien, 
xlvi. 1896, p. 363. 

Aparallaclm peraffinis Werner, op. cit. xlvii. 1897, p, 404, 
Liberia to Congo, eastwards to.the Ituri. 

0. Proteroglypha. 

( 1 , 0 real absent in all the genera.) 


I. Hoad short; subeauduls loss than 95. 

Scales rot at all oblique; ventral* 103--230; subcumbds 67 -80,,.... BmUnfferina* 
Scales more or less oblique; von tails 111-172 j subeaudabs 16-36... Mapechis.. 
Seales oblique; ventmls 189-228; subeauduls 50-92 .... JSfma, 

II. Head long, narrow, snout not broader than long ; scales very 

oblique; ventrals202-279; snbcaudals 97-121;.... Demlmsjtm* 


. . 1. Boulengerina, 

Polio, Bull Mus. Belg. iv. 1886, p. 159; Bouleng. Cat. Sn. iii. 
p. 357. 

Two species:— 

Rostral nearly as deep as broad; temporals 1+2; 3 upper labials in 


contact with lower subocular...... ... . ... 2L annnlata. 

(Rostral much broader than deep ; temporals 2 + 2 or 2 + 3; 2 upper 

labials in contact with lower subocular .. B. dijhoivsHL 


21 *' 
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4. M IQ. DON NOTATIJS. 

Microsoma n-otatim Peters, Sifczb. Ges. Nut, Fr. BerL 1882, 
p. 127. 

M'iodon notatus Bouleng. t. c. p. 252. 

Gtin.eroon, Co 1 1 go. 

15. Elafocalamus. 

Bouleng. Ann. & Mag. N. H. (8) viii. 1.011, p. 371. 

1. Elafocalamus gracilis Bouleng. 1. c. 

Cameroon. 

16. Po LEMON. 

Jau, Rev. et Mag. Zool. (2) x. 1858, p. 520; Bouleng. Cat. Bn. 
ill, p. 253. 


Two species:— 

A single postocular; ventral# 2-1-220..P. harthi . 

Two post ocular# j ventral# 174-200 . JP. boeourti. 


1, Polemon harthi Jan, 1. c. ; Bouleng. t. c. p. 254, 

Gold Coast, Ash an tee. 

2. Polemon bocotjrti Moequard, Bull, Soc. Philom. (8) ix. 
1897, p. 13, 

Apamllactm hagmanni Gough, Zool. Anz. xxv. 1902, p. 646. 
Cameroon, French Congo. 

17. Av A HALL ACTUS. 

A, Smith, Ill. Zool. S. Afr., Iiept., App. p. 1*5; Bouleng. Cal. 
Sn. iii. p. 255. 

Synopsis of the Species. 

I. Two prmtrontals ; a single labial in contact with the parietal; ventrabs 1119-156. 
A, Oth upper labial in contact with the parietal ; 2 postoeulars, 


Frontal not. times as long as broad... A. dollol. 

Frontal R times as long as broad,.,.... A. batwiL 

B. 5th upper labial in contact with the parietal; a single postoeular. 

Frontal at least, twice aw long as broad .. A» ui^roroflariii. 

Frontal hardly R times as long as broad .... A., row'helh 

I I, A single prmfrontal; 5th and 0th labials in contact with the parietal; ventral* 
152-170. 

Scales smooth; frontal R times as long as broad.. A.Uneatm. 

Scales smooth ; frontal R times as long as hrond..... A, anonmlm* 

Scales keeled on posterior part of body and on tail; frontal 

14* times as long ns broad .,.......... A. uigm\ 


1. Afarallaotus holloi Werner, Yerh. zool,-hot, Ges. Wien, 
Hi. 1902, p. 346. 

French Congo. 

2. Aparallaotus batesii Bouleng. Ann, & Mag. N. II. (7) 
six. 1907, p, 325, 

Cameroon. ■ " 
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3. Aparallactus nigrocollaris Ohaban. Bull. Mils. Paris, 
1916, p. 377, fig. 

.French Congo. 

4. Aparallactus rouchetl 

Aparallactus nigrocollans, var. roucheti Ohaban. t. c. p. 378, fig. 
French Congo. 

5. Aparallact us lineatus. 

Uriechls lineatus Peters, Mon. Berh Ac. 1870, p. 643, pi. i. fig. 3. 
Aparallactus lineatus Bouleng. Cat. Sn. iii. p. 261. 

Keta, Guinea. 

6. Aparallactus anomalus. 

Urieohis anomala Bouleng. Ann. & Mag. N. H. (6) xii. 1893, 
p. 273. 

AparaUacius anomalies Bouleng. Cat. Sn . iii. p. 262, pb xi. fig. 3. 
Gold Coast. 

7. Aparallactus Niger Bouleng. Arm. & Mag. FT. II. (6) xix. 
1897, p. 154. 

Eonleophis chevalieri Ohaban. Bull. Mus. Paris, 1916, p. 379, fig. 
Sierra Leone, French Guinea. 

18. E LA POPS. 

Giiuth. Ann. & Mag. N. H. (3) iv. 1859, p, 161; Bouleng. 
Cat. Sn. iii. p. 262. 

1. E la pops modestus Git nth. 1. c. ; Bouleng. 1. c. 

Aparallactus boulengeri Werner, Verb, zool.-bot. Ges. Wien, 
xlvi. 1896, }). 363. 

A.parallacitis perafftms Werner, op. eit. xlvii. 1897, p. 404. 
Liberia to Congo, eastwards to the Ituri. 

(1 Proteroglyplia. 

(Loreal absent in all the genera.) 


I. Head short; subeuudals loss than 95. 

Seales not, at all oblique ; ventral* 11)2 230; subeuudals 07-S0... ... BnuhngeHm. 
Seales more or less oblique; ventral* III-1.72; subeaudals 13-36... MlttpecJm. 
■Seales oblique; ventrals 180-228; wubeaudals 5(M)2 .. jVitiit. 

II. Head loner, narrow, snout not; broader than long ; scales very 

oblique; ventrals 202-279; subcaudals 97-121... Dendraspis. 


1. Boulengerina. • 

Dollo, Bull. Mus. Belg. iv. 1886, p. 159 ; Bouleng. Cat. Bn. iii. 
p. 357. 

Two species :— ' 


Rostral nearly as deep as broad ; temporals 1 + 2 ; 3 upper* labials in 
'■ contact with lower subocitlar.,. —. 
itosfcral much broader than deep ; temporals 2+2 or 2 + 3;.. 2 upper 

labials in contact, with lower subocular ......... 'M. dybowskiu 


21 * 
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1. Boulenoerina ANNULATA. 

Naia anmdata Buchh. <fc Peters, Mon. Berl. Ac. 1876, p. Lit). 

Boulengerina anmdata Bouleng. P, Z. 8. 1900, p. 455, pi. xxxii, 

' Cameroon to Congo, eastwards to tho Celle and the Stanley 
Falls. 

2. Bohlexgeiuxa dybowsku: Mocquard, Bull. Soe. P Idiom. (8) 
is. 1897, p, 15. 

French Congo. 

2. Elapeohis. 

Bouleng. Cat. Sn. iii. p. 358. 

1. Elapeohis guextheri. 

Maps o idea ymniheri Boeage, Jorn. Sc. Lisb. i. 1806, p. 70, 
pi, i. tig. 3. 

Mapechis guentheri Bouleng, t. c. p. 359. 

Elapeohis moekiusi Werner, Verb, stool.-bot. Ces. Wien, xlvii. 
1897, p. 400. 

Togo]and, Northern. Nigeria, and Uganda to Angola, and 
Nyassaland. 

3. Naia. 

Lain*. Syn, Rept. p. 90 ; Bouleng. Cat. Sn. iii. p. 872. 

Synopsis of the Species* 

I. 19 to 29 scales across the neck, which is dilatable, 17 to 23 across tlie body ;. 


■' ■ 53-70 subeaiuhils. / 

Ctli or 7fch upper labial largest and deepest, in contact with post- 

oculars *, eye separated from the labials by suboculars . i\ r . faiic . 

6tU upper labial largest and deepest, in contact with postoculars ; 

3rd and 4th upper labials entering the eye . JS r , mehtnoleuea* 

3rd or 3rd and 4th upper labials deepest and entering the eye, 6th 

and 7th not in contact with post oculars . N, nUjricoUis. 

XL .15 scales across the neclc, which is not dilatable, ,13 or 15 
across the body ; 4th or 3rd and 4th upper labials entering 
the "eye; 87-92 subcaudals ......A r . flnhfii. 


1. Naia haul 

(Jotuher hate Linn, in Hosselq. Reiso Pa.lte.sfc. p. 366, 

iVaia haw Bouleng. fc, c. p. 374, 

Borders of the Sahara, East; Africa south wards to the Trains 
vaal and Zululand, Palestine, Arabia. 

2. Naia melanoleuca, 

'Jtfaia haie, var. melunohuca Hallow. Proc, Ac. Phi lad. 1857. 
pp, 61, 72. 

JSfaia melanoleuca Bouleng. t, e. p, 376, 

Tropical Africa, from the Gold Coast and Uganda to Angola, 
and Nyassaland, ■ 

3. Naia nigrioolus Reinh.VMensfe.' Seljsk, Skr. x. 1843jjp, 269,, 
ph iii. figs. 5-7; Bouleng. t. c. p. 378. 

Senegambia and Upper Egypt to Bechuanaknd and Natal. 
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4. Naxa. goldit Bouleng. Ann. & Mag. N. II. (6) xvi. 1895, 
p. 34, and Cat. t. c*. p. 387, pi, xx, fig. 2. 

Xaia guenlheri Bouleng. Cat. t.. e. p. 388, pi. x xi. 

Sierra Leone to Congo, eastwards to the Ituri and the Kasai. 

4. Dendraspis. 

Soli leg, Yersl. ZooL Gen. Amsterd. 1848 ; Bouleng. Cat. Sn. 
iii. p. 434. 

Two species:— 


•Scales in 15 to 19 rows, outer not shorter than dorsals .71. jamesonii. 

Scales in 13 rows, outer half as long as dorsals . D. august ieeps. 


1. Dendraspis jamesonii. 

Maps jamesouii Traill, in Schleg. Phys. Serp., Engl. Trans!. 
p. 179, pi. ii. figs. 19, 20. 

Dendraspis jamesonu Bouleng. t. c. p. 436. 

Tropical Africa, from Nigeria and Uganda to the Congo and 
Angola. 

2. Dendraspis viridis. 

Leptophis viridis Hallow, Proe. Ac. Philad, 1844, p. 172. 
Dendraspis viridis Bouleng. t. c. p. 435. 

Senegal to Niger and S. Thome Id., Gulf of Guinea. 

Family Vipeiuile. 

1. Eye moderate or largo, usually separated from the upper labials by suboculars. 


A. Upper surface of head with large symmetrical shields ; pupil 

round ...... Causus. 

B. Upper surface of head with scales; pupil vertical. 

1. Subeaudals in two rows. 

Lateral scales not smaller than dorsals, without serrated heels.. 21 it is. 

Lateral scales smaller than dorsals, disposed obliquely, with serrated 

keels......., ,. Cerastes. 

'2. Subeaudals single; lateral scales smaller than dorsals and more or less 
oblique or irregular. 

Lateral scales with serrated keels....—.. JSe/iis. 

Latoval scales without; serrated keels; tail prehensile... Atheris* 

If, Eye minute, with round pupil; upper surface of head with 
large symmetrical shields; no loreal; a small prieoeular usually 
present .......... Atmetaspis. 


I,. Causus. .. 

Wagl. Syst. Ampin p. 172; Bouleng. Cat. Sn. iii, p. 465. 
Two species:— 


Scales in 15 to 21 rows ; subeaudals in two rows ... C. rhomheiatm^, 

■Scales in 13 rows; subeaudals single ...—... .. C. Uchtemteimi . 


1. Causus rhombeatus. 

Sepedou rhombeatus Licht. Yerz. Doubl. Mus. Berl. p. 106. 
Ocmsus rhombeatus Bouleng. t. c. p. 467. 

Tropical and South Africa. 
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2. GaUSITS LICHTENSTEIN.IT, 

Aspidelaps lichteitsteinii Jan, Rev. eh Mag. Zool. 1859, p. 511. 
Of ms ns lioldemteinii Bouleug. t. e. p. 470. 

From the Gold Coast and Uganda to fclio Congo. 

2. l!ms. 

Gray, Zool. Miscell. p. 09; Bouleug. Cat. Sin ill. p. 492. 
Et/uopsis of the Species. 


One or two series of scjiIos between the nasal nnd the rostral; 8 to 

XI scales across the head, from aye to eye. 'll. uric feus. 

4 or 5 series of scales between the nasal and tlm rostral; lil to 10 
scales across the head, from eye to eye ; a, single enlarged, some¬ 
times horn-like scale above the in tenia sal, in contact with its 
follow . If. (fithouu!e. 

4 to (> series of scales between the nasal and the rostral; II to l<> 
scales across the head, from eye to eye; 2 or 8 enlarged, horn- 
like scales above the internasal, usually with small scales 
between t horn . If. tut shorn is. 


1. BlTIS A MET A NS. 

Viper a ariekms Men*. Tent. p. 152. 

Bills armtans Bouleug. t. e, p. 493. 

Tropical and South Africa., northwards to S. Morocco ; Southern 
Arabia. 

2. Bras GABONIOA. 

Echidna f/abonica I)urn. & Bibr. Erp. Gen. vii. p, 1428, 
pi. lxxx. b. . 

Bit is gahonica Bouleug. t. c. p. 499. 

Tropical Africa. 

3. Bras NAsteoRxis. 

Coluber nasicorv/is Shaw, Nat. Miscell, iii, pi. xciv. 

Bills nmieornis Bouleug. t. e. p. 500. 

Tropical Africa. 

3. CERASTES. 

Vagi. Syst. Ampin p. 178; Bouleng. Cat, Sin iii. p. 501, 

■ 1. Cerastes cornutus Forsk. Deser. AmTm p„ :i.x • Bouleug. 
t, c. p. 502. 

Borders of the Sahara and Soudan; Arabia and Palestine. 

4. Earns, 

Molt. Tent. p. 149 ; Bouleug. Cat,-Sin iii. p. 504. 

1. 'Earns fJARIN'ATXJS.' ■. 

'Pseudoboa carhiata Scbneid. Hist. Ampin ii, p, 285, 

Echis carvnatus Bouleug. t. c. p. 505, 

Desert and sandy districts of Africa north of the Erjuator; 
Southern Asia from Tmnscaspia and Arabia, to India . 
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Cope, 

p. 508. 


5, Ath EIIIS. 

Proe. Ac. Philad. 1802, p. 387 ; Bouleng. Cat. 
Synopsis of the Species . 


Bn. 


iii. 


9 -II scales across head, from eye to eye, 15-17 round eye; 25-36 

scales across body . A. chlorechis. 

7- 9 scale* across head, from eye to eye, 10-16 round eye; 15-25 

scales across body .... A. a'quamiger. 

8- 10 scales across bead, from eye to eye, 16-17 round eye; 25 

scales across body ; several erect, born-like superciliary scales. A. ceratophorus „ 


1. A.THER1S CHLORECHIS. 

Vipera chloroechis Behleg. Versl. Ak. Amstercl. iii. 1855, p. 317. 
Atheris chlorechis Bouleng. 1. c. 

Liberia to Gaboon. 

2. Atheris squamiger. 

Echis squamigera Hallow. Proc. Ac. Philad. 1854, p. 193. 
Atheris squamiger Bouleng. t. c. p. 509. 

Calabar to Angola,, eastwards to Uganda and tlie Itnri. 

3. Atheris ceratophorus Werner, Verb, zool.-bot. Ges. Wien, 
xlv. 1895, p. 194, pi. v. fig. 1 ; Bouleng. t. c. p. 510. 

Togoland, East Africa. 


6. Atractaspis, 

A. Smith, Ill. ZooLB. Air., Kept.; Bouleng, Cat. Bn. iii. p. 510. 

Synopsis of the Species. 

I. Anal divided ; all or most of the subcaudals paired. 

2nd lower labial separated from its fellow by the cliin-shields; 

scales in 23-27 rows; ventrals 217-257 ..... A. irregularh s\ 

2nd lower labial forming a. suture with its fellow; scales in 19-21 

rows ; ventrals 308-331........ A. reticulata. 

2nd lower labial forming a suture with its fellow; scales in 21 23 

rows; ventrals 330-359 ..... A. heterochi!ns. 

II. Anal entire ; all or most of the subcaudals paired. 

Scales in 21 rows ; ventrals 198-222 ... A., matsc.htens is,. 

Scales in 29 rows; ventrals 226 ........ A. caudal is. 

Ul. Anal entire ; all or most of the subcaudals single, 

A. Postoculur in contact with a large temporal. 

1. Snout, rounded, feebly projecting. 

2nd lower labial very large, forming a suture with its follow'; 


scales in 23-27 rows; ventrals 178-193...■..' • A. corpulent a. ■■■ 

3rd lower labial longest; scales in 21 rows; ventrals 195 ......... A. tmdengeri . 

3rd lower labial longest; scales in 19-21 rows; ventrals 251-300 A. aterrima . 

■ 2. ■ Snout cuneiform ; • scales in 81 rows; ventrals 210.■ ■ A. dahomegensis^ 

II. Temporals small, 2 or 3 superposed in front. 

Snout cuneiform; upper part of rostral as long as its distance from 

the frontal; scales in 25 rows; ventrals 210-223 .... A. mlcropholis. 

Snout rounded, upper part of rostral much shorter than its dis¬ 
tance from the frontal; scales in 25-29 rows; ventrals 214- 
225...... A.watsonii . 
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1, Atractaspis irregularis. ' 

Flaps irregularis Reinh .-Vuh Selsk, Skr. x. 1843, p. 204, pk iii. 

figs. 1-3. 

Atractaspis irregularis Bouleng. t. c. p. 513, 

"West ami Central Africa, from the Gold Coast and. Uganda to 
the Congo, 

2. Atractaspis reticulata Sjostedt, Zook Anz. 18%, p. 510. 
Cameroon. 

3. Atractaspis iirterochilus Bouleng. Ann. Mas, Congo, 
Zook iii. p. 13, pi. v. Jig. 1. 

Cameroon, Ituri, Tanganyika. 

4, Atractaspis matschiensis Werner, Verb, zool.-bot. Ges. 
Wien, xlvii. 1897, p, 404. 

Cameroon. 

0. Atractaspis caudalls Sternf. Sifczb, Ges. Nat* Fr. Berk 
1908, p. 94. 

Gold Coast. 

6, Atractaspis oorpulenta. 

Brachycrmvmm corpulentnm Hallow. Proc. Ac. Pliilad. 1854, 
p. 99. 

Atractaspis corpulenta Bouleng. Cat, Bn. iii. p. 51,4. 

Liberia to Congo, eastwards to the Ituri. 

7, Atractaspis botjlengeri Mocquard, Bull. Soc. Philom. (8) 
ix. 1897, p. 16. 

Ogowe. 

8, Atractaspis aterrima Giinth. Ann. Mag. N. II. (3) xik 
1863, p, 363; Bouleng. t. c. p. 515. 

Gold Coast to Niger, eastwards to Uganda. 

9, Atractaspis dahomeyensls Borage, dorm Be. Lis'b. xi, 1.887, 
p. 196 ; Bon 1 eng. t. c. p. 516. 

Dahomey. 

10, Atractaspis micropholis Guntil. Ann. & Mag. N, H, (4) 
ix, 1872, p, 36, pk iii. fig. E; Bouleng. t. e.p, 516. 

Benegambia, Northern Nigeria. 

• 11. Atractaspis watsonii Bouleng, Ann. & Mag. N. H, (8) ii, 
1908, p. 93. 

Atractaspis nigra Pellegr. Bulk Muse Paris, 1909, p. 414. ' 

■ Mauritania, French Soudan, Nortliem Nigeria. 
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17. A List .of the Snakes of North Africa. 

By G. A. Boitlknger, F.R.S., F.Z.S. 

[Received May 20, 1919 : Read June 17,1919.] 

[Published by permission of the Trustees of the British Museum.) 

This list, dealing with the comparatively few species known 
from North Africa (Section VII. of map on p. 269), concludes the 
series I have prepared for the easy identification of the Snakes 
of Africa*. 

Only four families are represented in this area :— 


Worm-1 ilce, covered with uniform scales above and beneath; mouth 

small, inferior; eyes rudimentary, under the head-shields. Glauconiipj®. 

Mouth large; eyes exposed; head covered with small scales; 

ventral shields much narrower than the body. Boidje. 

Mouth large; eyes exposed; head with large shields; ventral 

shields broad .!.. Colubrim. 

Mouth large; eyes exposed; head covered with small scales; 

ventral shields broad. Yiperidjs. 


Family G lauconiid m. 

A single genus. 

1. Gl.au coni a. 

Gray, Oat. Li/,, p. 139; Bouleng. Cat. Sri. i, p. 59. 
Two species:— 


Snout hooked, the pveoral portion flat or concave interiorly; 

diameter of body at least 100 times in total length. O, maevarhijneftus. 

Snout rounded; diameter of body less than 100 times in total 

length ... G. cairi. 


1. G'LAU coni a macrorh yn oh ITS. 

aS ■tenostoma macrorhytichiis Jan, Arch. Zook Anat. Phys. i. 
1862, p. 190. 

Glauconia macrorhynckus Bouleng. Cat. Bn. i. p. 61. 

Glaucoma algeriensis Jacquet, Bibb Anat. iy. 1896, p. 79, figs. 
Algeria, Nubia, Mesopotamia, Persia. 

2. Glauconia cairi. 

Stenmtoma cairi Bum. Bihr. Erp. Gem vi, p. 323. 

Glauconia cairi Bouleng. Cat. Bn. i. p, 66. 

Egypt, Nubia, Abyssinia, Somaliland, Mauritania. 

Family BoiBAh 

A single genus, . ■ 

1. Eryx. . 

Laud. Hist. Bept. vii. p. 251; Bouleng. Cat. Bn. i. p. 122. 

# P, /. S. 1915, pp, 193, 309, 611, 641, and 1919, p. 267.—According to my latest 
•estimate, the numberofAfrican species of Snakes amounts to 475. 
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Two species 

12 to 15 scales from eye to eye across forehead ; tail pointed, ending 


in n conical scute. . E, Ihehiiew*. 

5 to 7 scales from eye to eye across forehead ; tail obtuse. E.jan'uhts. 


1. Eliyn tii.kbakuts Ilcttss, Mus Seuckonb. i. 1834, [>. ,1.34 
Bo ul eng. Oat. Bn. i, p. 125. 

Upper Egypt to East Africa. 

2. Eryx jaculus. 

Angtiis jaetfitJS Linn. B, 1ST. L p. 391, 

Eryx jaeulus Bouleng. (Jot. Hu. i. p. 124. 

Algeria, Egypt, Syria, Asia Minor, Greece. 

Family 0 o R u u it 1 u :K. 

Three parallel series 


No poison-fangs; all the teeth solid . A. Aglypha. 

Poison-fangs behind. B, Opisthoglypha. 

Poison-fangs in front ..... 0. Froterogdypha. 


■A. Aglyplia. 


I. Loreal present ; scales in 19 rows or more. 

A. Scales strongly heeled, in 19 to 2d rows; pupil round j a 

single anterior temporal .... ... Tmp'domlm. 

B. Scales smooth or feebly keeled ; 2 to l.< superposed anterior temporals ; rostra 

not twice as broad as deep. 

Head elongate; snout round *d at the end; pupil round; one or 

more suboculars'; veutra..* 195-278; suhcaudals 85-151 ....... ZtimenU j. 

Snout cuneiform, rostral four-sided ; 'pupil vertically elliptic or 

subelliptic ; ventrats 180-188; sitbetmdals 85-48 . J/ittoriij/neltKs- 

Snout rounded or obtusely pointed ; pupil round; no suboeulars; 

ventmls 170-200■; subeaudals 19-72. Corav&lltt. 

II, Loreal present or absent; scales in 15 rows, smooth ; snout 

strongly projecting ..... OUt/mhih 

IlL Loreal absent ; pupil vertical ; scales in 25 to 27 rows, 

strongly keeled ... Ihniyprtlte, 


.1 . TllOt*!I)ONO r l’U,S. 


K. ulil, Bull, Be. Nat, ii. 1824, p, 81; Bun long. Bid;, Bn. L 
.p, 192, 

Synopsis of the Spm&$, 


Scales in 19 rows ; third and fourth-upper labials entering the eye * 

upper postocular, not in contact with the temporal.. T. w*tru\ 

Scales in 19 rows; fourth or fourth and fifth upper' labials entering 

the eye; upper post-ocular not -in contact with the temporal.., T, femsttalm. 
Scales in 21 or 23 rows; third and fourth upper labials entering 

the eye ; upper postocular in contact with the temporal . T, W^mVjw. 

L Tr opidonotus matrix,. .. 

Coluber natrix Linn. S. N. i, p. 380> 
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Tropidonotus natrix Bouleng. t. c. p. 219. 

Algeria, and Tunisia north of the A.this, Europe, 'Western 
Asia. 

2. Tromdonotijs tesseldatus. 

Coronella tesseUata Laur. Syn. Kept. p. 87, 

Tropidonotus tessdlatus Bouleng. t. c. p. 233. 

N.E. Egypt, Europe, We,stern Asia. 

3. Tropidonotus viperinus. 

Coluber viperimis Latr. Hist. Kept. iv. p. 49. 

Tropidonotus viperinns Bouleng. t. c. p. 235. 

Morocco, Algeria, Tunisia, Spanish Peninsula, France, Switzer¬ 
land, Italy. 

2. Zamenis. 

Wagl. Syst. Amph. p. 188 ; Bouleng. Cat. Sn. i. p. 379. 


Synopsis of the Species . 

I. A pair of internasals ami a pair of pvoifrnntnls. 

A. Seales in 10 rows; two labials entering- the eye. 

Frontal anteriorly not or but little broader than tile supraocular; 

vent-mis 205-218: subeaudals 08-132 . Z. dahlii. 

Frontal anteriorly considerably broader tlmn the supraocular ; 

ventruls 212 202 ; subentidals 113-15-I..... Z, rhodorhaehH* 

Frontal anteriorly considerably broader than the supraocular; 

ventruls 195-201; subeaudals 95-105 .. Z.rogerst. 

B. Scales in 21. (rarely 23) rows, smooth ; two labials enter¬ 

ing the eye ; ventruls 198- 228; subeaudals 79-111. Z. floral eut as. 

C. Scab's in 23 or 25 rows, obtusely or faintly heeled ; usually 

a single labial entering the eye; ventruls 197-216; sub- 

caudals 70-101 ... Z. moimiflr, 

I). Scales in 25 to 29 (rarely 23) rows, smooth. 

Scales usually in 25 rows; usually one labial entering the eye; 

ventruls 214-232 ; subeaudals 87-10-1 .. . ... Z, algints. 

Seales in 25 to 29 rows; eye usually separated?from the labials 
by a series of suhoetilars; ventrals 222-258; subeaudals 
77 -107.... Z, h tppocr&pis. 

If. Pnefrontals broken up into 3 or more shields; eye separated 
from the labials by suboculars; scales in 25 to 31 rows, 
usually more or less obtusely keeled; ventrals 210-278; 
subeaudals 65-110........ Z* diadema. 


1 . Zamenis dahui. 

Tyria dahlii Fit,zing, N, Class. Kept. p. 60. 

Zamenis dahlii Bouleng. t. c. p. 397. ' 

N. Egypt, S.W. Asia, B.E. Europe. 

2. Zamenis rhodorhaceis Jan, in Be .Filippi, Viagg. Pers.. 
p. 356 ; Bouleng. t. c. p. 398. 

Egypt to Somaliland, S'.W. Asia.' 










302 


MR. 0. A. BOULENOEH ON THE 


3. Z amen is rooers.t; Anders. Ann. & MAg. N. H. (6) xii. 181)3, 
l>. 431); Bouleng, Oaf.* Bn. iii. p. 623. 

N. Egypt. 

4. Zamxnts florueentus. 

Coluber jl'Oruhmtns GeollV, Descr. Egypfce, Kept. p. 146, pi. vni. 
fig. 2. 

Zamends jlornlenii\ts Bouleng. Out. Bn. i. p. 402. 

Egypt to Somaliland. 

5 . Z amends nummifeu. 

Coluber mirnniifer Keuss, Mas. Benekenb. i, p. 1,35. 

Zamends nummifer Bouleng. t. e. p. 407. 

N. Egypt, Syria, Cyprus, Asia Minor. 

6. Z AM EN IS A liGIRUS. 

Periops algira Jan, Elenco, p. 60. 

Zamends alt/irus Bouleng* t. e. p. 408, 

Algeria and Tunisia. 

7. Zamenis UIPPOCRKPIS, 

Coluber hippocrepts Linn. B.N. i. p. 388. 

Zamends hdppoerepis Bouleng. t. c. p. 409. 

Morocco, Algeria, Tunisia, Spain and Portugal, Sardinia,. 

■ 8. Z AMEN IS DIADEM A. 

Coluber diadema Sold eg. Phys. Serp, ii. p. 148, 

Zamends diadema Bouleng. t* c. p. 411. 

Algeria, Tunisia, Tripoli, Egypt, Arabia to Turkestan and 
N.W. India. 

3. LyTO Hit V N(• 11 US. 

'Peters, Mon. Berk Ac. 1862, p. 272; Bouleng. Cal;. Bn, i. 
p. 414, 

1. 'LYTORirYNClI.rT.IS DIADEMA. 

Ileterodon diadema Dum. & Bibr, Erp. Gen. vik p. 779. 
Lytorhynehm diadema Bouleng. t. e. p. 415. 

Algerian ami Tunisian Baliara, Tripoli, 'Egypt, .Nubia., .Arabia, 
Syria, Mesopotamia, Persia.. 

' 4. CoilONELDA, . 

.'■■■x'LauiySyn. Kept. p. .84 ; Bouleng. Gat. Bn. ii. p, 188. 

Two species’ 

Rostral, as deep as broad, produced.between the mterwiaitls Cl mmJue, : 

Rostral much broader than deep, just vislide from■ above ....... 0. girwdiea. 
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1. CORONELLA AMALIAS. 

Rhinechis amalicc Boettg. Zool. Anz. 1881, p. 570. 

Coronella amalke Bouleng. t. c. p. 193. 

Morocco and Algeria. 

2. Coronella gironbioa. 

Coluber gironclicus Daiul. Hist. Kept. vi. p. 432. 

Coronella girondica Bouleng. t. c. p. 194. 

Morocco and Algeria, Spain and Portugal, S. France, Italy. 

5, Oligoeon. 

Boie, Isis, 1827, p. 519; Bouleng. Cat. Sn. ii. p. 233. 

1. Oligodon melanocephalus. 

llomcdosoma rnelanocephalum Jan, Arch. Zool. Anat, Phys. ii. 
1862, p. 34. 

Oligodon melanocephalus Bouleng. t. c. p. 246. 

1ST. Egypt, Sinai, Syria. 


6. Dasypeltis. 

Wagl. Syst. Amph. p. 178; Bouleng. Cat. Sn. ii. p. 353. 

1. Dasypeltis scabra. 

Coluber scaber Linn. Mus. Ad. Frid. p. 36, pi. x. fig. 1. 
Dasypeltis scabra Bouleng. t. c. p. 354. 

Egypt, Tropical and South Africa, S. Arabia. 


B. Opisthoglypha. 

I. Head short., very distinct from neck; .pupil vertically elliptic; scales in 30 to* 


23 rows; subeaudals 60-86. 

Eye moderate; arm! divided ..... Tarlophh* 

Eye large; anal entire ....... Leptodira, 

II. Head elongate; eye large, with round pupil; scales in 17 or 19 rows. 

Scales not oblique; loreal not longer than deep; wuhmidalw 

48'.102..;.......•. CcclopeUis. 

Scales more or lews oblique; loreal at least If times aw long as 

deep; subcaudnhs 90-149 ... . .... PsammopMs, 

I II. Head short, not very distinct from neck ; eye rather small, 
with round or vertically snbellipt-ic pupil; rostral at least 
twice as broad as deep; scales'in 19 to 25 rows; sab-' 
caudals 40-54 ..L.,. .. Macroprof odon. 


1, Tarbophis. 

Fleischnn Dalrn. now Serp. Gem p. 17; Bouleng. Cat, Sn. iii. 

p. 47. 
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Two species 


Scales in K) vows; ventral* 174-100..,.. T. $<trhfnj/i. 

Scales in 23 (rarely 21) rows; vcmtnds 21.3-272 . 7’. ohimita. 


1. TAitnorma s avion vi Bouleng. t. c. p. 48, 

N. Egypt, Syria. 

2 . Ta HBOIM l IS OBTUSUS. 

Coluber ohtusns Jieuss, Mus. Senekenb. i. 1834, p. 137. 

Tarho-ph Is oblusus Bon long. t. c. p. 52. 

Egypt to Somaliland, Mauritania, and N. Nigeria. 

2. Lki’todiiu. 

G until. Cat. Col. Sn. p. 105; Bold on g. Cat. Su. iii, p. 88. 

1. Lepto'diea tiupolitana Werner, Zool. Jahrb., Bvst. xxvii. 
1909, p. 619. 

■Tripoli. 

3. CasLorKijTis. 

Wagl, Syst. A in pi i. p. 189; Bouleug. Oat. Bin iii. p. 141. 

'Two species; — 

'Two' Iornxls j frontal very narrow in the middle'; subcauduls 

68-102 ................. C. wonspesftuhim. 

A singflo loreftl: frontal as broad ns the supraocular; nub* 

eundals 48-73 ....... moihnsia. 

1, CCELOPELTIS MOHSPESSULANA. 

Coluber monspessutct?iu$ Henn. Obs. Zool. i. p. 283. 

CidopeUis mouspassulana Bouleng. 1. c. 

Borders of the Mediterranean, southwards to Mauritania, east¬ 
wards to Persia, 

2. O (Eu o v e r;rx s mo i; le n s i s . 

Coluber moihmk Rimiss, Mus, Sonekenb. i. 1834, p. M2, pkvii, 

% i. 

Cwhpdbvi moileusis Bouleug, t. e. p, 143. 

Northern. Sahara, from Algeria to Egypt, Nubia, Arabia, 
Western Persia, 

4. PsAMMOPirrs, 

Bole, Isis, 1827, p. 521; Bouleng. Oat. Sn. iii, p, 152. 

Two species:— 


boreal 3 to 4 time,s as loiig as deep ; usually 9 upper labials, oth and 

6th eniering the eye 1 ......■;.P, sehdkarl 

boreal 1 § to 2| times ns long as deep ; usually 8 upper labials, 4th 

and 5th entering.the eye'... ... P.sifnfans, 
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1. Ps AM MOP HIS SCH OK A HI. 

Coluber schokari Fovsk. Descr. Anim. p. 14. 

Psamrnopliis schokari Bouleng. t. c. p. 157. 

North Africa to Mauritania and Somaliland ; Arabia and Syria 
to Afghanistan and Sind. 

2. PSAMMOPHIS SIBILANS. 

Coluber sibilans Linn. S. N, i, p. 383. 

Psammopkis sibilans Bouleng. t. c. p. 161. 

Egypt, Tropical and South Africa. 

5. M A CEO P ROTODON. 

Guicben. Expl, Sc. Alg., Kept. p. 22; Bouleng. Gat. Sn. iii. 
p. 175. 

1. Macroprotodon cucijllatus. 

Coin,her cucullatus I. Geoffr. Descr. Egypte, Kept. pp. 148, 151, 
pi. viii. fig, 3. 

Macroprotodon cucullatus Bouleng. 1. c. 

North Africa from Morocco to N. Egypt, Mauritania, S. Spain, 
Deleaves, Lampedusa, S. Palestine. 


C. Proteroglypha. 

Two genera:— 


Scalar oblique; neck dilatable ; subenudals 55P88 .. Naia. 

Scales not oblique; subctuuhils 45-48 . Wa/lerinnesia. 


1. Naia. 

Lain*. Byn. Kept. p. 90; Bouleng. Cat, Sn. iii. p. 372. 

Two species:—' 

•CUlt or 7tli upper labial .largest ami deepest, in contact with post- 


oculars; eye separated from the labials by suboculars; 21-23 

scales across neck, 19-21 across middle of body- .... JV. haie. 

3rd upper labial deepest and entering the eye, 6th and 7th not in 
contact with past oculars; 25-29 scales across neck, 21-25 
across middle of body ...... K.'nh/rieoUis. 


1. Naia hale. 

Coluber hale Linn, in Hasselq. Keise Palsest. p. 366. 

Naia haie Bouleng, t. c. p. 374. 

Borders of the Sahara, East Africa southwards to the Transvaal 
.and Zululand, Palestine, Arabia. 

2. Naia nigricollis Reinh. Vid. Selsk. Skr. x. 1843, p. 269, 
pi. iii, figs. 5-7; Bovdeng, t, c. p. 378. 

- Upper Egypt and Senegambia to Bechuanalaml and Natal." 
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18, A Description • of New Species of Zeuglodont ami of 
Leathery Turtle from the Eocene of Southern Nigeria.. 
By C. W. Andrews, D.Sc., F.li.S. (British Museum.. 
Natural History), 

(Published by permission of the Trustees of the British Museum.) 

[Received April 29, 1919 : Read June 17, 1919.] 

(Plates 1. <fc II *) 

Two small collections of vertebrate remains from the Ombialla 
District of Southern Nigeria have recently been received by 
the British Museum, one having been sent by Sir Frederick 
Lugard, G.C.M.G., the other by Sir John Eaglesome, K.C.M.G-. 
The sternum of a large carinate bird included in the latter 
collection has already been described f, and it is now proposed to 
give a short account of some remains of a Zeuglodont Whale and 
of a Turtle belonging to the so-called Athecate group. 

Pappocetus lugardi, gen. efc sp. now 

Portions of the lower*jaws of a Zeuglodont are included in 
both collections, and, although in both cases incomplete, the 
specimens to some extent supplement one another, so that the 
structure is fairly clear. The most complete specimen (M 11414, 
referred to as specimen A) consists of the imperfect left ramus 
wanting the articular and angular regions, but united with a 
considerable portion of the anterior region of the right ramus 
including the hinder part of the symphysis (PI. I. tig. 1). Por¬ 
tions of five teeth are preserved on the left side and of two on the 
right. The bones were embedded in an intensely hard pyritous 
day, including many fragments of mollusean shells. This may 
be regarded as the type-specimen. 

The other specimen (M 11086, specimen B) is a left ramus of a 
mandible broken into three pieces (text-fig. 1), The anterior of 
these bears the sockets for the incisors, canine, and front half of 
the single-rooted pin,. Behind this a length of about .2*5 cm., 
which must have carried the posterior half of pm, and anterior 
half of pm.,, is wanting. The length missing is estimated by com¬ 
parison with specimen A, which belonged to am individual of nearly 
the same size. 'The two other fragments unite below, but, unfor¬ 
tunately, the portion of the alveolar border bearing pin,, is lost. 
The binder piece bears the basal portion of the very large pm t , and 
following this without interval are the three molars, of which the 
first is nearly complete, the second is represented by the roots 
only, while the third, which had not yet emerged, has been 
exposed by cutting away the bone; the articular and angular 
regions are missing. 

* For explanation of tho Plates sco p. 319. 
t Proc. Zool. Soc. 1916, p. 519. 
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The outer face of the mandibular ramus is convex from above 
downwards, the convexity being most marked in the symphysial 
region, which extends back to the level of the anterior root of 
pm,,; in Profit glodon it does not seem, to extend beyond the 
hinder end of pm.,. The symphysial surface itself hears a- 
strongly rugose surface for union with the opposite ramus, the 
rugosities being most strongly developed posteriorly: the union 
between, the two rami, must have been much stronger than in 
Zeuglodon or Prozmghdtm, where the symphysial surfaces I .tear 
only a few straight and slightly developed longitudinal rugosities. 
Behind the symphysis the'inner face of the ramus is convex from 
above downwards immediately beneath the alveolar border, but 
towards the ventral edge becomes gently concave in the same 
direction, The ventral border is nearly straight from before 
backwards as far as beneath the hinder end of m.,, where it turns 
somewhat upwards for a short distance and then continues in the 
original direction, so that at tins point a slight step-like prominence 
is formed (text-fig, I, n). ' The posterior portion of the* ramus is 
lost in both specimens. In its general form the mandibular 
ramus is very similar in form to those of Prozmgbdon and 
Zeuglodon , but at the same time is distinguished from them by 
being more massively constructed and by the presence of the 
.slight step in the ventral border referred to above. 

Text-figure 1. • ’ 



Left mums of unuitlible of Pappot'otux hgpinU, grn. ot up, nnv, 
«j stop-like notch on lower border (..M 1108(1), About -J rutt, size,. 


■ Teeth .—So far as can .ho -ascertained tire dental formula of the 
mandible was I. 3, 0.1, Pm. 4, M. 3—the full Eutherta.n dentition. 
Of these, I, is represented in specimen• B by the socket, only; 
this is situated at the extreme anterior end of the jaw and was 
.separated from its fellow of the-'opposite 'sides by ’a very thin 
wall of bone only. The tooth must have, been' directed forwards 
and somewhat upwards, I a and , X. ( are represented in' the same 
.specimen by their broken bases, wliieh• are somewhat wider, from 
before backwards than : from.'side, to .side, and, appear to have, 
possessed, a slight keel on the anterior • border. Of the incisors 
F, is much the largest, the longitudinal diameter of its base being 
about 27 mm,, while inly this measurement is only 13 mm,; 
I, 1 was about the same size at I n . This relatively large si/w of 
L seems to be characteristic of this genus, not occurring in 
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Frozeaglodon or Zeuglodou. I., follows immediately beliiud l v but. 
between it and I ;j there is interval of about 23 mm. The canine 
is separated from I a by a diastema, of 30 min.; it is represented 
by its broken base, which shows that it was about the same size 
as J a , and was probably somewhat compressed from side to side 
with an anterior angle ; like the incisors it was directed forwards. 
Behind and a little to the outer side of the lower canine there 
is a slight depression in the outer surface of the jaw, presumably 
for the reception of the point of the upper canine. Pup is 
represented by the anterior half of its broken base in specimen B,. 
and by its socket only in specimen A; it is separated from the 
canine by an interval of about 4b mm., and was considerably 
compressed laterally, its long diameter being about 30 mm., the 
transverse only 14. The remaining teeth are all represented in 
one or other of the.specimens by their more or less broken crowns.. 
Pm 2 is preserved in specimen A only, where it is present on both 
sides, following pm, at an interval of 19 mm. It is a two-rooted 
tooth, the greatest length of which is 37 mm., while its greatest 
width above the front of the posterior root is 13 mm. So far as 
can be made out, the compressed crown formed a single cusp 
without accessory serrations. Both the anterior and posterior 
borders of the crown are blunt and rounded ; at the base of the 
crown there is a well-marked constriction and on the inner side 
there is a, slightly developed cingulum. The enamel is much 
roughened, being raised into knotted ridges, which for the most 
part run vertically. On the posterior lobe of the tooth the 
enamel ridges of the outer and inner side meet, forming a keel 
which is situated rather more on the inner than on the outer 
side of the crown. 

Pm., is represented in specimen B by its roots only, but in 
A is present on both sides, that on the left being nearly 
complete. If is a. long, laterally compressed two-rooted tooth, 
the length of the crown being 53 nun., its greatest breadth only 
1 b mm. The crown forms one large cusp, the anterior slope of 
which, is shorter ami steeper than the posterior. On the anterior 
border there seem to have been no accessory cusps, but on the 
posterior there are two with perhaps "a rudimentary basal cusp 
just above the cingulum, which is well developed on the postero¬ 
internal side ; it is also distinctly marked on the outer and less 
clearly on the inner face of the tooth'. The summit of the main 
cusp has undergone considerable wear,-which' also extended down 
the anterior edge; the top of the upper accessory cusp is also 
worn. 

Pin , is unfortunately represented in specimen B by its two 
roots only, while in A the crown is very imperfect.. It was even 
more strongly compressed laterally than pm 3 , and from before 
backwards was considerably the longest tooth in the. series, 
measuring 59 mm. in this direction, while from side to side the 
greatest width (above the posterior root), is only 18 mm. It 
consisted of a main anterior cusp, which may or may not .have 
borne small accessory cusps, and a posterior heel-like cusp which 
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relationship, and it. is interesting to note that probably the 
mires tors of the Oentetidm live*'! in Africa in early 'Tertiary times, 
and it is there also that the Zeuglodonts probably originated. 

(AiSMoammvs ikimxm, gen. et sp. nov. 

The second speed men (it 4.‘»d8) now described consists of 
portions of the contra! region of a. carapace belonging to a, 
Chdkmian referable to the so-called Athecie, to which belong the 
recent Leathery Turtle. Itermochefa/tt coriaaui , ami tin? Tertiary 
genus IKwphophorm to which the present form seems to be most 
nearly allied. This specimen -was presented to the Museum hy 
Sir John Eaglesome, K.U.M.G. Unfortunately, the fragments 
seem to have been picked up at random, so that much has been 
lost; hut, nevertheless, it lias been possible to join a certain 
number of pieces, which together make up a portion of iho 
carapace measuring about *17 cm. long by 27 cm. wide. On the 
right side of this the upper portions of live ribs are preserved 
and on the left, three, corresponding to the posterior three on 
the right side. In the ease of these three posterior ribs, the 
upper portion of their articular ends are preserved, articulating 
with the neural arches. These bore- neural short spines, to the 
upper ends of which the remnants of the disappearing non nils are 
joined. 'The whole outer surface of the carapace is covered by a, 
thick armour of epitheeat plates, corresponding to the shell of 
/)ernwcheli/s. 

This, epitheeal shell may lie described first. As in iJermoekd)/# 
it .consists of several rows of longitudinally keeled plates separated 
by u mosaic of smallerplates without ridges. The keeled plates 
forming the median dorsal ridge are roughly hexagonal and elon¬ 
gated in a longitudinal direction; they present .much the appear¬ 
ance of the ueurals-of a thecal carapace. 'The keeled {dates of the 
two upper lateral rows are seen also to he .irregularly hexagonal, 
•hut shorter than those of the median row. Two or three isolated 
keeled plates (PI. It. fig. .*{), to which the outer points of ribs 
are adherent, are much larger than the rest ami arc nearly 
.quadrate in outline ; they were probably near the margin of the 
carapace and are thinner than the central plates. The exact 
number of keeled ridges cannot lie determined, but there were at 
least seven. The centmlpart -of the caraf.ia.ce preserved shows a 
median and two lateral ridges, while the large (f marginal) plates 
above referred to hear another, -and others may Imve been present, 
since It is unknown how much of tin* earn pa re is missing 
between the outer part of the. main fragment and the margin; 
the distance .must have been considerable to allow for the 
harrowing .'of the broad ribs towards their outer pointed ends. 
In Jhrmmhdij® a. -median- and' three- lateral ridges are present, 
seven in all, but Yblker *. thinks; that probably there were 
originally nine. 

# Vulkor, cc .Dermac/telm coriaeeaj' Zoo], J.tthrlriUihef (Ariutmaie), vol. xxxhi. 
(1913), p. 477. 
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The plates filling the intervals between the ridges are smaller 
than the keeled plates and of more irregular forms (PI. II. fig. 2). 
80 far as can be seen, between each pair of ridges there are only 
two rows of these plates, except that, here and there a small irre¬ 
gular plate may be intercalated. This comparatively small number 
of intermediate plates seems to -be a primitive character, since in 
.Psephophorus and DermocJmlys there is a progressive increase in 
their numbers : in Psephophoi'us there were at least six rows and 
in Dermochelys they are very numerous. The eplthecal plates 
are very thick and massive; in the median row the thickness of 
the lateral portions is about 10 min., while at the ridge it may be 
as much as 16 mm. In the lateral plates above noticed, the 
general thickness has decreased to 7 mm. or, at the ridge, 9 mm. 
According to Seeley the plates of Psephophorvs may attain a 
thickness of nearly 10 mm., but are usually thinner. The outer 
surface of the plates is beautifully sculptured, with a series of 
irregular tuberosities in the middle bordered by ridges more or 
less radially arranged, and running to the margin which is usually 
bevelled off, so that the suture between neighbouring plates runs 
at the bottom of a groove. In Psephophoms also the surface of 
the plates is sculptured, but the ornament appears to consist 
of radial ridges only and to he less pronounced than here. 
Probably in life the outer surface was covered by a, leathery skin, 
or possibly by horny plates, though this does not seem likely* 
The presence of this strongly marked ornament seems to show 
that this Turtle was not adapted for rapid motion through the 
water, but was probably a, littoral ox* even a swamp-living form 
like Trionyx . It is unfortunate that nothing is known of the 
plastron. 

Text-figure 2. 



cost., costal jihito;' epL, opithecnl nixed An, lateral ridge of ditto; ».r., median 
ridpi of ditto ; mwal plate; war., neural arch; neural spine; ?*„ rib. 
a nat. size. 

The thecal skeleton; so far as preserved, consists of the remnants 
of the eostals and neurals. The costal plates are confined to the 
upper end of the ribs, where they ax*e fairly well, developed, 

# Seeley w Note. on' Taephopfmrm ■ pofygonm ■ v.. Meyer,’■ Quart,, Jounv, 0 eol. ■ Sod.. 
Yof xxxvi, (18S0), p. 40li, 
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projecting forwards and back wards so as to undo with one 
another in a. short suture; externa.] to tliis they narrow rapidly 
to the edge of the broad and strongly developed rib. Towards 
the middle line of Urn carapace the costa Is a re free, from Uie ribs 
for a short distance, forming llanges which project towards flic 
vestigial ne.ura.ls, but do not roach them. In. this respect the 
degree of reduction is informed into between what is seen in 
Profmletjn and. Archdon , in which. the greatly reduced costals still 
meet the neurals and unite with one another, and in Ikriw>cJt<d>;s, 
where the upper borders of the costals, though marked by a. 
distinct ridge, do not form llanges projecting towards the 
neurals, whieh are, in fact, absent or perhaps in part rep rose nte< I 
by the bilobate upper ends of the neural spines; moreover, in 
Dimiwdwfofi s* the costals do not unite with one another* The 
upper ends of the ribs are thick and no doubt had a considerable 
articulation, with the vertebral centra, but this region is abraded 
and only the portion, articulating with the neural arch remains. 
The distance between the heads of the ribs of opposite sides is 
about 33 mm. The most anterior of the ribs preserved appears 
to be curved backwards towards the rib behind and to have had 
the costal pla te on the hinder side only: this was, probably, the 
first rib. The outer free portion of the other ribs is very broad 
and strongly developed. 

The neural arch bears a short stout neural spine, to -the. upper 
end of winch is attached a thin, flat, table-like neural, winch 
projects on either side for about 7 mua, but remains separated 
from the upper edge of the costal by an interval of 10 nun. 

In the figure (PL II. fig. 4, text-fig. 2) the relations of the 
-costals, neurals, ribs, and neural arches to one another and to the 
epithecal shell is well shown. It will be noticed that the .median 
ridge of the epitheca.1 shell is not. immediately above the middle 
line of the underlying neural, but in the crushing that has been 
undergone has been displaced to one side. This probably indi¬ 
cates, tlmt in life the epit.bocal and vestigial thecal shells wore 
separated by a considerable layer of soft tissue now represented 
by a thin film of matrix only. 

Of the remainder of the skeleton nothing is yet known, ft is 
greatly to he desired that engineers and others who are on 
the "spot where excavations are opened, would collect all the 
fragments that are exposed, especially in tropica! localities like 
Nigeria, where fossils once uncovered are rapidly disintegrated 
and cuttings very soon overgrown and rendered inaccessible. Of 
course, it would be still bettor if, when such w orks are in progress, 
a,skilled, collector could be present to see that nothing was lost. 

Tire Ohelonian above described' approaches' most nearly to 
PsepJiophomSy but, as pointed out, differs from this in several 
respects, notably in the amuigenlent of: the plates on the 
epithecal shell, and It is therefore referred to as a,: new genus 
Oommchelys, the .specific name .being- (Josmochelf/s doth l in honour 
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of Professor L. Dollo, who has done so much to elucidate the 
history of this group of Cheloniaus. 

Tins specimen is of especial interest, because .it appears to .help 


Text-figure 3. 



Inner surface of part of carapace of Gomoaidj/s (E 4338). ■'J'.ti* 
•\jk } costal plate; n.p. s median epithecal plate; ■ neural areli; 


A-B, line of section shown in text-fig. 2 and PI. II. %. 4 
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to fill up one of the gaps in the series of forms which end in 
Ihrmocheh/s, According t o Dollo $ ® view, the (Jheloniidie and 
related forms, which no doubt wore derived from littoral sunt, 
more remotely, from terrestrial types, underwent a reduction of 
their thru,mi armour in ctm sequence of t heir becoming more and. 
more adapted to pelagic life ; this reduction seems to haves 
culminated in the later Cretaceous, in such farms as Aifaplt:nron 7 
IMdmtegi'i , Archdmu Hollo then supposes that some such pelagic 
form remdopted a littoral or perhaps a, swamp life and t hat these 
new conditions rendered a protective armour again necessary. 
This was not formed by a rc-development of the thecal skeleton, 
hut by the formation of an epi thecal armour external to it* 
’Whether, as Hollo seems to believe, this was an entirely new 
formation or resulted from the increased development of epi thecal 
elements already present, as Vdlker, May, and others think, is not 
certain. The presence of epitheeal elements in the neural and 
probably in the supramarginal regions of the shell of Archehm 
gives some support to the latter view, especially as it is generally 
agreed that the marginals of all Ohelonians are of epi theca! 
origin. However this may he, it appears that in forms like that 
now described a very strong epitheeal. skeleton with a strongly 
sculptured outer surface was developed outside the reduced thecal 
shell, and tins' could only have, been of use to a littoral or. even 
partly terrestrial animal. This stage in the series .should theoreti¬ 
cally occur in the. early Tertiary;.'period, and it is precisely'from 
this horizon. (Lower or Middle Eocene) that. Ommochdip comes. 
It is supposed that subse<|ueiitly this or some similar form 
returned to a pelagic mode of life, which in turn resulted in the 
reduction of the epitheeal skeleton. In the 01 igoeene-Miocene 
genus 'Pwphophortis, this has not advanced very far, and is chiefly 
manifested in the multiplication of the number of plates between 
the ridges and in the less strongly developed sculpture of the 
. surface. In the culminating form, Dennochely#, the reduction 
has advanced so far that the plates of the carapace arc very thin, 
smooth, and very .numerous between the ridges : in the plastron 
they have almost entirely disappeared. U,ivlV>rtuna.tety, in 
Ihmutfkdy# nothing is known of the plastron, either thecal or 
epitheeal, hut probably the epitheeal was well developed. 

The discovery of further remains of this interesting CJiieloniao 
will he awaited with great in forest. 

# Doll*), Un.miiTH Note '.sur las Oholoaious oligowues ct mlogtimw tin la, 
lygique," Hull. Mus. rny. d'llist. Nut, do Belgiqw\ torn. 5 (1888), p, 51). Also 
“■ Sui* K Orijrine do la Tovtue Loth ( DermocMly* cor-facm))” Bull. Hoc. .roy, diw 
'• Sciences. ini?d males . efcmuitimdlos, 1001. A, Ho * JQocMme bmbauUm .... ot 
revolution des Cholonums inarms,” Hull. A aid. roy.de* Belgique, 1808, p. 71^, and 
otter papers, . 

Lists of papers relating to the origin of the Athrnue are given hy Versluys, Report 
Brit.' Ausoc. 1913 (Birmingham), p.BOU; ami hy" Volk or, on 4 *'lf6ber das ' Stamm, 
'vUliedmassore, imcl Haixtskdet von J)erm(whely$ cortace^ t/’ , Xoologisehe, Jahrbuehor 
■ , ; (AtiatOTme)., yoU x*jdH'..(I918ABi),'.p, 648, •' 



ZEUGLODOXT AXI) OF LEATHERY TURTLE. 


319 


EXPLANATION OF THE PLATES. 

Plate X. 

Pappocetus hupirdt , grew, et sj>. uov. 

Fig. L Mandible, outer side. (Type-specimen M 11414.) ■■ nut. size. 

2. S tt. Outer and inner aspects of first molar of specimen M11086. fi nat. size. 

3. ? Incisor (M11087). Nat. size. 

4. Anterior face of imperfect axis vertebra: (M 11089). » nat. size. 

Plate II. 

Comoelielys dolloi, gen. et sp. nov. (Type-specimen II4338.) 

Fig. 1. Outer surface of middle portion of epitliecal shell. •$ nat. size. 

2. Outer face of intermediate plates of epitliecal shell. Nat. size. 

3. Outer face of two lateral plates of epitliecal shell, f nat. size. 

4. Vertical transverse section through thecal and epitliecal shell. Nat. size. 

costal plate. 
c.r. s central ridge. 
ep, 9 epitliecal shell. 

Lr. } lateral ridge. 
n, 9 neural plate. 
ii.sp, 9 neural spine, 
rib. 


/ 

/ 
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1 ( ,L On the Occurrence of Denticles on the Snout of Xiphias 
(fladiux. By J. Tfio rnton (Jartkic (Hon. Research 
Assistant, Department of Zoology, University of 
London, University College). 

f Received Jure 10,1010 : Head Juno 17, 1019.] 

(Plates I.-III *) 

The purpose of this communication is to describe the appearances 
seen in the examination' of ft portion of the rostrum of a voting 
Xiphias glad-ins which was kindly given by Dr;Smith Woodward, 
F.R.S., to Professor J. P. Hill, F.E.S., who handed it to me for 
report, since I am engaged, under his direction, in an investigation 
of the histogenesis of dental tissues. 

Sections of the material disclose the presence of denticles, 
hitherto described amongst Teleosteans only in various Siluroid 
fishes. 

These little conical denticles (PI. X. fig. 4, d) are seen to rest on 
pedi ments (p) to which they are attached by a substance having'a 
tra.nslu.cent appearance (tz). and this area of attachment invariably 
coincides with the point of contact of epithelium (e) and the; 
undeiiving connectsve tissues (m). These pediments are connected 
with their neighbours by trabecule (PI. I. fig, 4, tr), and so a 
continuous bony layer is formed overlying the preitt axilla (PL I. 
fig. 4. pm), with wljich however it enters, at certain places, into a. 
connection so intimate that no line of demarcation is visible' 
(PL .1, tig, 1). Where the 'section'passes transversely through 
the base of such a. pediment it is seen to have an annular shape 
(PL I. fig, 2, p) the lumen of which is occupied by a continuation 
of the dental papilla. 

The denticles develop (PI. I. fig. 3) as is usual, from a 
mesoblastic papilla which is invested by an ingrowth of the 
deeper layer of the oral epithelium to form an enamel organ 
consisting of a. double layer of cells, the innermost of which is 
made up of columnar cells, the ameloblasts, whilst the outer 
layer or external epithelium consists of cuboidal cells. 

I have not been able to procure a portion of the rostrum of an 
adult Xiphias for comparison with my sections of the young, but 
Mr. Tate Rcga.u, has kindly given to me a piece of the 

rostrum from a skeleton of-an ..adult JJistiophorus and also a 
fragment of the skin taken from tlie area of junction of' the 
rostrum with the rest of the skull. This portion of skin 
contains, lying in its substance, the small tips of denticles, which 
would seem, to show that they are developed in the same manner 
as those seen in the sections of Xiphias. 

But, as the rostrum elongates, a change occurs in the site of 
development, for now the forming denticles are seen to lie in 

# For explanation of the Hates see p. 325. 
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■crvpts at the sides of the bases of denticles already erupted and 
attached (PL IL tig. 1, d). 

As these sueee&sioual denticles grow their predecessors become 
•detached and shed, their removal laving brought about by obsorp 
tion at the base. In sections of the rostrum there is no trace of 
the superficial denticles, which consist of typical tine-tubed dentine 
(PI. IL %. 2, d) becoming embedded in the substance of the hone. 
The denticles are larger along the lateral margins than on the 
upper and lower surfaces. 

The presence of denticles in any Teleostean fish is a point of 
interest, for the question arises “ What pint do the denticles 
play in the development of the bony layer to which they are 
.attached”? Goodrich (Proc. Zoo]. Boe. 15)07, pp. 7051—704) 
states:— t( Nor is there any evidence that denticles do ever 
really contribute to form dermal bones* Even in the case of the 
palatal bones of fish and amphibians, the teeth do not actually 
•combine to build up the supporting bone, but become fused 
sooner or later to bony substance mdepmdentli/ developed at 
their base 55 (the italics are mine). 

On this important point I am unable to agree with Goodrich 
for reasons advanced later in this paper. 

Denticles develop in the soft tissues and usually arc supposed 
to obtain a secondary attachment to the bone, but I am not aware • 
•of any detailed account of how such attachment takes place. 
In' the / absence of fixed material of older Swordfishes I ha ve 
had to turn to other fishes to trace out the development of the 
denticle and its pediment and how attachment, between them is 
effected . I realize the objection can be raised that the conditions 
•obtaining in the case of teeth in the month may be adaptations 
to special conditions, but the maimer of development of denticles 
in Xiphtas and flistiophorm, and their inode of attachment, 
appears to bo identical with that of teeth in the various areas of 
the mouth in other Tel costs. 

As in the case of the denticle of Xipkim, the point of attach* 
'incut of the tooth to its pediment is always at the point of 
junction of epithelium with mesoderm. Whether development 
takes place in a bony crypt or deep in the soft tissues, far front 
the surface, it is invariably found that the epithelial inflection, 
the enamel organ, extends down the whole length of the tooth 
to the transparent area, where it amts. 

In FI. III. fig. 1, which is a photovnknogmph of a section 
through the pharyngeal plate of. a Blenny, a developing tooth is 
.■shown lying beneath the functional teeth. It is seen to consist 
of a tooth (4), a translucent zone (/.r), and a pediment (p), all 
forming on the surface of one papilla. (/£./>), Tim epithelium 
(c) is seen to extend down to', the limits of the tooth. 

On examining the functional teeth it is apparent that ..the 
relationship between the various parts still exists : the teeth are 
■still'connected, by means, of 'the dwanslueent area (fz), to the 
pediments but now these ■ latter ■.are joined one to another by 
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trabecula) of bone (tr). When the teeth first erupt they are 
slightly movable ami easily beta,died, breaking away at the 
point of junction of tooth and pediment, but rapidly they become 
so firmly anehylosed that considerable force is required, to detach 
a tooth. The Line of fracture, however, is still the same. 

In PL ILL fig. 2, a developing tooth of a Sen-Bream is shown in 
which the relationship of the various parts is seen to be similar 
to that described in the Blenny. The continuity of the cells on 
the surface of the dentinal'papilla is well shown. I have 
followed out a complete cytomorphosis of these cells in several 
Teleostean fishes and find that the changes, through, which they 
pass are identical whether they go to form the denticle, the 
pediment, or the connecting area. . 

PL III. fig. 3, exhibits a transverse section through the pedi¬ 
ment of a recently erupted jaw-tooth of a Sea-Bream. It is seen 
that trabeculte (tr) pass outward from the surface of the pediment 
(p) and, traversing the connective tissues, blend with those of 
adjoining teeth already fixed in place. These trabecuhe are at 
first thin, flexible, and transparent, but rapidly thicken until 
eventually a section through this area presents the appearance of 
an almost solid plate of hone. 

Once firm attachment is effected the pediment in its growth 
downwards no longer retains its annular form but divides into 
separate trabecuhe, the bone cells on the outer surface being 
continuous with and indistinguishable from those on the inner 
surface and derived from the, dental papilla. The pulp chamber 
of the erupted tooth becomes almost completely obliterated, the 
typical dentinal structure being maintained, whilst coarse tra¬ 
beculae grow inwards and fill the lumen of the pediment. 

Briefly put, the tooth with its pediment develops deep in 
the tissues as a single entity, and not until it has assumed its 
functional position does its pediment enter into connection with 
those of adjacent teeth to form a continuous supporting plate ; 
the tooth invariably retains its characteristic dentinal structure 
but the pediment in its growth undergoes a gradual and pro¬ 
gressive transition, both on its outer and inner surface, from 
dentine to bone and becomes incorporated in the substance of 
the bone. 

r rhe translucent zone (fc) constituting the, junction of tooth and 
pediment, though formed before the eruption of the tooth, calcifies 
latest and usually appears to have a glassy structure. 

The mode of development described; above for the teeth holds 
good for the denticles in the young: Xipfda.z, for though the 
soft tissues are somewhat macerated, my material being from 
a specimen preserved in spirit, yet the developing denticles 
which have not yet entered into any connection .with the bone 
are found to consist of a cap of dentine and a ; pediment, connected 
by a transparent area, and, later, trabecula^ may be seen forming 
to join adjacent pediments. Tliese pedunpnts are seen to stand up 
above the level of the surrounding bone, bub' this bone continues 
Pace. Zoom Soc. — 1919, No XXIJJ. ’ * 23 
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to thicken and grow until its surface lies almost, at the level of 
the transparent areas. 

The denticles in the adult f/istiop/iorrs, developing as they do 
in the substance of the hone, may be said to have become teeth, 
and the appearances seen in sections from the rostrum conform 
with the observations described in the Blennv and the .'Bream. 

Mr. Tate Regan has most generously given to me the post- 
temporal bone of one of the Loricnrudax an adult Pseirdamutk'tm 
serialm, the examination of which confirms the account i haw 
given as to the mode of development and attachment of the 
denticles and t heir part in the formation of the hone. 

The surface of the bone is studded with denticles, some fully 
erupted and so firmly attached as not to become displaced in the 
preparation of ground sections of the whole bone, others but 
partly erupted and freely movable in their sockets which are 
widely open like the denticles in the rostrum of llisthvplioyrs 
(PL II fig. ],</), Where denticles have become detached the 
surface presents an appearance of circular areas with slightly 
raised edges, connected one with another l»v radiating trabecula* 
and, but for the soft tissues being completely removed, affording 
a picture identical with that seen in PL I'll. tig. ?L 

A. ground section reveals the denticle, composed of hard tidied 
dentine with a tip of enamel, resting on a pediment w hich on it s 
outer surface merges into the surrounding bone, whilst towards 
the pul]> chamber the structure.resowIdes coarse dentine; the 
denticle' is continued' downwards, a little way. into the cavity'of 
the pediment, or in other words, is slightly socketed. In the 
anchylosed denticles attachment'.to the pedi ment is effected by a 
layer of almost struetnreless calcified tissue • which occupies the 
area of junction. 

The condition is identical with that seen in certain of the 
Gadubn where the tooth, the pediment, and the connecting 
substance develop on the surface of the one dentinal papilla in 
the'manner described- earlier in this paper. At first the line of 
termination of the base of the tooth is straight, as in PI, .Hi, 
tig, 1, but gradually the inner surface of the connecting trans¬ 
parent zone becomes converted into dentine to form the little 
downward extension seen in sections. Eventually, in certain 
areas of the mouth, the remainder of t he connecting zone calcifies 
ami the tooth is firmly auchylosed into place. 

It is interesting to compare this description with that given by 
Williamson (Phil. Trans, 1851, Part II. p. 059) of the scale of 
Lonmria catapkracta.. He wrote ;— 

“On the surface of the scale there are numerous small circular 
cavities which • cotnimmioate'iufenorly with branches from the 
network of Haversian canals. Each cavity is ■ surrounded by a 
narrow projecting rim, upon which the Hanging shoulders of the* 
tooth rest, whilst its constricted base is; fitted' into' the .enclosed 
hole, thus producing an arrangement Winch closely resembles a.' 
' ball-and-socket joint, and- -which- must allow of a/ considerable- 
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degree of motion in every direction. The tooth is apparently 
held in its place by a capsular expansion of the membrane which 

covers the surface of the scale. It only requires the 

tooth to be fixed instead of movable, and depressed instead oi 
acuminate, in order to render it the exact homologue of one of 
the aveoke in the cosmine of MegalichthysJ’ 

Since tooth or denticle, pediment, and connecting area are 
formed on the surface of the same papilla, it seems certain that 
the difference of structure seen in the fully developed hard 
tissue is due to some influence exercised by the investing tissues. 
Over the area invested by epithelium the typical dentinal 
structure obtains; where the investment is mesodermal there is 
an approximation to bone, whilst at the point of junction of 
epithelium with mesoderm a layer is formed which, when 
calcified, presents a glassy appearance. 

Though I have advanced evidence to show that the bone to 
which the teeth or denticles are attached is not independently 
developed, but is “an extension of the denticle cone,” so that the 
sharp line of demarcation drawn by Goodrich between the tooth¬ 
bearing bones in Teleostei and the bases of Placoid scales does not 
exist, yet I have refrained, purposely, from discussing the very 
interesting theoretical problems which arise from a comparison of 
the conditions described in this paper with those existing in other 
orders of fishes. Until we possess a satisfactory account of the 
process of histogenesis of bone and dentine in fishes, based on 
properly fixed material, we cannot answer certain essential 
questions. Only the possession of fresh facts can advance our 
knowledge beyond the position so admirably presented in the 
classical papers of Williamson and of Goodrich. 

My cordial thanks are due to Mr. F. J, Pittoek, of the 
Zoological Department of University College, for the photographs 
used to illustrate this communication. 


EXPLANATION OF THE PLATES. 
The letters used have the following significance s — 


d, denticle. 

</./>, dentinal papilla. 

e, epithelium. 
m, mesoderm. 

PfiATJ'J I. 


jt, pediment. 
j>mr 3 premax ilia. 
f)\ trabecula*. 
tz 3 translucent zone. 


Fig. I. XifdiMS gladius, The bone developed by the junction of trabecuhe ( ir ) 
connecting the pediments (p) is seen blending with tlie surface of the 
premaxilla (pmx). X00. 

Fig*. 2. The same. The circular pediments (p) are seen connected one with another 
by means of trabecuhe (tr) winch also attach them to the neighbouring 
, hone. ; X 40. 

Fig. 3, The same. On the right-hand side of the figure denticles (d) are seen 
developing in the soft tissues; denticle (d) and pediment ( p) are seen 
connecting by-a translucent zone .''(to); X 40. 

23* 
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I, The same, A numhedof dent id) a re seen rest mg on their pediment s t/d, 
'rile connecting translucent zona (7,:d Is seen In correspond with ilia 
junction of epithelium (a) with mesoderm Oh). The continuous 
swillolilinu‘ of holla whit'll supports (lit* denticles is not connected ai 
any point in the section with tin* proimmlla. Th 

Vig. '5. The kuuo. A section showing the relationship of the promusiUu to tin? 
secondary hone. X h). 

Pl.Vl'K II. 

Fig. L Mint /<>/'//toons', Photograph of the surface of the rostrum showing 

developing denticles (r/) lying in widely ojieii crypts. The erupted, teeth 
are anehylosed in plnee. X 7’f». 

Fie;. 2. The same. Photomicrograph of a. portion of a. section of the Vost.ruin 
showing two denticles (d) attached to tin* surface of t he rostrum. X Tu. 

Plate III. 

Fig. 1, Ml Militia. Phnlrvnncrogru.pl) of a section of tin- pharyngeal plate showing a 
developing tooth I/O- its pediment {/d, and connecting substance (7,;). 
.The epithelium (e) extends down to the limits of the tooth. 

The pediments of t lie erupted teeth are joined one to another hy menus 
of trabecula* of hone (7r). X TO. 

.Fig. 2. Pui/vllm ceutrtnhiitnn, Photomicrograph of n developing tooth showing 
the continuity of the cells of the dentinal papilla (,</,//), X 0<h 

Fig, 3. The same. Photomicrograph of u transverse .section through the hone 
underlying the teeth, showing the pwtinumfc ( /*) of n newly erupted tooth 
becoming nttaehed to its lunghhouvH by trabecula* (/**). X 15, 
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20. Crustacea from the Falkland .Islands collected hv 
Mr. Rupert Valloutin, F.L.S.—Part III. By the 
llev. Thomas 11. IL Stubbing, M.A./F.K.8L F.L.S., 
F.25.S. 

[Received June 13, 1019 : Read June 17,1910.] 

(Plates I.-V. * and Text-fig ores 1-8.) 

In re-examining Mr. ValleutinV Malacostmca I have observed 
some forms, ehieily specimens'of very small size, which seem 
worthy of notice in this concluding report. 


Bracliyura. 

Tribe C v c l o m e t o p a. 

Fami 1 y A te le c ycl i i> je . 

Genus Pettarion Jacqniuot. 
PeHririon spinotmlus (White) juv. 

Family Portijnid.il 
L arval genus Zoea Rose. 

Tribe 0x r it r, n y x c tr a. 
Larval gams Mepalopa Leach. 

Macrura Anomala. 

'tribe G a l a t h b i i> e a . 
Family Galatheid.il 
G ams Mtwida Leach. 

Munida yregarius (Fabricius). 

Sclnzopoda. 

Tribe T a v s a n 6 t o d a c e a. 
Family Tiiysanopodidal 
Gams Nnmtoscelu Bars. 

Sematoscelis rostra las Kars. 

( Oi/rtopia stage.) 

Isopoda Anomala. 

(or Apseudacea). 

Family Tanaid.r. 

(Heims Trmals Audonin & M. Edwards. 
Ttnuiis nierstrasziy sp. n. 


Isopoda Genuina. 

Tribe F l a b e l l t p e b a. 
Family .F cm dal 
Gams JEya Leach. 

Mtfa semicarivalus Miers. 

Family S pile romx dal 
G en us Dpna m enclla Hausen. 
l>j/na mendl a eat on i (Miers). 

Tribe A sell or a. 

'i Family Mr nnidal 

Germs Mmma Kroyer.; 

! Manna an tar elicits (Pfeifer). 

I Amphipoda. 

i ■ . . v 

■ Family Lyslinasbidal 

! : Genus TrppJiosifmSnrB. 

' Tri/phositm ehenrmixi Stebbingv •' 

Family Metopidal 
G ams Metopmdes Della Valle. 
Metopeides parallelneheir (Stebbing) 

Family Pontogeneiidal 
Genus Parammra Miers. 
Pitmmoem austrinus (Bate). 


* For explanation of the Plates see p. 339. 
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MALA! ‘OSTRAGA. 

BRACE YURA. 

Tribe 0YCLOMETOPA. 

Earnily A t e l e c y o l i d m. 

Genus Peltarion Jaequinot.. 

The systematic position of tit is genus and its nomenclature 

’have been already discussed in Proe. Zool. Soe. for 1900, pp. 518. 

519, where also bibliographical details are supplied for the 
following species. 

Peltarion spinosulus (White) juv. (PL I.) 

Writing as to his collecting of Crustacea between November 
1901 and March 1902 Mr. Vallenfcin says :— a I have dredged one 
specimen of this species in Stanley Harbour in 3 fins, in the black 
mud. It is common in certain protected bays fringing the ocean, 
being easily procured during low-water spring tides. Its presence 
can at once be detected by a slight blister in the sand, About 
an inch deep in the sand under one of these mounds a crab can 
always be secured. Gulls, Lams dommicanm, are splendid 
fellows at finding those crabs. "With one dig with their bill and 
a twist they turn them out from their hiding places, and directly 
tear them in pieces and devour them. 5 ’ 

Though the adult form of the species has long been well known, 
I have not been able to find any description of the juvenile 
stages, one of which seems to me to be represented by the minute 
specimen which I have figured. 

The carapace measures about 3 mm. in length by 2 mm. in 
breadth, while the adult may have a breadth of 50 mm. and u 
length somewhat greater. The eyes of the small specimen are in 
the Megalopa stage, and the five spina lose teeth on each side of 
the carapace to the rear of the eyes and the spinuJose eminences' 
along its medio-dorsa! line must undeigo considerable modifi¬ 
cation. in the later development. On the other hand, the micro¬ 
scopically denticulate rostrum and many other details are strongly 
in favour of the proposed identification. Many points of agree¬ 
ment may be observed by comparing the account which Miers 
gives of the genus (‘ Challenger ’ Reports, vol, xvii. p. 210, 1880) 
with various details here figured. Attention may be called to 
the third maxillipeds ; to the chelipeds (prp. 1) with the “lingers 
robust, scarcely as long as the palm, and rather obscurely dentated 
on the inner margins, distally acute; the dactyl us spmuliferous 
on the superior margin,” as described by Miers for the adult 
male, and here only differing by the greater length of the fingers 
in relation to the palm, the other perajopods also agreeing with 
Miers’s description, “ dactyli stylifonn, slender, and much, longer 
than the penultimate joints.’ 5 
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Fami iy P o it t u n :i n m. 

Larval < Jonas Zoea Bose. (PI. II.) 

1769. Monacal us Slabber, Natuurkuiulige Verlustigingen, pari 5, 
!>• 35, P 1 * 5 . 1* - ; - 

1802. Zoea .Bose, Hist. Nat. Crust, vol. ii. p. 135. 

1813. Zoe Leach, Edinb. EccycI. vol. vii. p. 389. 

1818. Zoea Leach, in Tuekey’s River Zaire Exp., Appendix 4, 

p. 414. 

1830. Zoea Thompson, Zoological Researches, vol. i. [Milne 
Edwards]. 

1837. „ Milne Edwards, Hist. Nat. Crust, vol. ii. pp. 431-438. 

1878. Zoea Claus, LTntersucli. des Crustaeeen-Systems, pp. 1, 31, 
63, etc. 

1903 Williamson, Fishery Board Scotland, Rep. xix. pt. 3, 
p. 136. 

1911. „ Williamson, Fisheries, Scotland, Bci. Invest. 1901, 

No. 1. 

1918. Zoea Meek & 0. Jorgensen, Ilep. Dove Marine Lab. 
pp. 23, 62. 

Slabber’s description and figure of his Monoetdus taaous seem 
to give him priority in the observation of this form of crustacean 
life. By his laudable anxiety not needlessly to increase the 
number of genera he has lost the credit, such as it is, of giving 
it its first generic title. Yet he recognised the absurdity of 
including in the definition of Monomlns “ oculi duo,” whether 
expressed or implied in the plural “oculi approximati.” It may 
be noticed that Leach gives a very vminstructive figure of his 
Zoea clamta . The account by Milne Edwards of fluctuating 
opinion down to 1837 is of great interest, as is that by Claus 
later on. Professor Meek proposes that the term Zoea should 
be limited to the larvae which have “ more than eight but not 
more than thirteen pairs of appendages.” The specimen which 
1. have figured from the Falklands shows much likeness to that 
represented by Claus (loe. cit. pl. xi.) as the Zoea of some member 
of the family Portunuhe. 


Tribe OXYRRHYNCHA. 

Larval Genus Meg A lop A Leach. (PI, III.) 

1813. Megalopa Loach, Edinb. Encvel. vol. vii. pp. 394, 431. 
1816. „ Eneycl. Brit., SuppL, Ed. 5, p. 417. 

1818. in Tuckeyb River Zaire Exp., Appendix 4, 

p. 414. 

3825. ,, Desmaiest, Consid. gen. Crust, p. 200. 

1837. Megalops Milne Edwards, Hist. Nat, Crust, xml. ii. p, 260. 
1874. ' ■ .. . 8.1. Smith, Invert. Vineyard Sound, p, 237 (531), 

. pi. 8. fig. 38. > 
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1870). Megalopa Claus, Untersuch, des Crustaeeen-Systems, pp. 00 
etc*. 

1911. M e-galops Williamson, Fisheries, Scotia ml, Sei. l.nvesL 
1909, pp. 4, 8, 11, 13, 15. 

1918. Megalopa Meek, Hep. Dove Marine .Lain p. 30. 

1918. Megalops Olga Jorgensen, Rep. .1 )ove Marine .Lain p. 01. 

’Various other references will lx* found .indicated in the works 
•above cited. In 1709 or 1770 Slabber, in his 4 Ahitiuuhundige 
Yerlustigiugen/ Part 18, p. 159, pi. 18. tig. 1, describes and 
figures “ an obiong-cjiiadrate sea-crab,*’ the size of a, grain of 
wheat, which is no doubt a Megaloptt, Imfc Slabber supplies no 
Latin name. In 1788 flerbst in allusion to its size named it 
Cancer granaries (Naturg. Krabben und Krebse, Parts 2 3. 
p. 107, ph 2. tigs. 28 a, A.). His reproduction of Slahher's figure 
is not specially accurate. Later on, in the third volume of O. F. 
Midlers £ Zoo login. Danica,’ edited by Abildgaard (p. 5b, pi. 1 14. 
figs. 13 ; 1789) appears Cancer faeroensts, also with a tridentale 
front, and recognised by Milne Edwards (lo<*. oil’., p. 292) as a 
Megalopa . In 1804 Montagu described and figured his Career 
rhomb old'alls (Tr. Linn. Soc. vol. vii. p. 05, pi. 0. fig. 1), a species 
apparently belonging to the Cyclometopa, and on this Loach in 
1818 founded Ids genus Megalopa, renaming Montagu's species 
as .Megalopa monlaqui (Maine, Pod, Brit. pt. 14, pi. Kb tigs. 1 fi ; 
1817), 

The' Megalopa of Cancer Irroralns Say has been .carefully 
ascertained by 8. I. Smith, and as the adult is dearly allied with 
Cancer pagurvs, presumably the Megalopa stage will he nearly 
the same in the two species. The Megalopa of Cmwhrw'warnm 
figured by Spence Bate is reproduced in 'Huxley’s 4 The (dray- 
fish f (p. 282, figs. 74, (J, T). ed. 3; 1881) by a slip under the 
name of 6k pa gurus. Williamson, who uses Megalopa as the 
plural of Megalops , ..supplies figures of this stage for Port mens 
kokatus, Portnnm pnber, and a species which he believes to he 
Uym araneus. As our Falkland Island specimen shows good 
agreement with the last-named form it may reasonably he allotted 
along with it to the Oxyrrhyncha, leaving open the question of 
2 tx gen u s a n d spe<• ies, 

MACRURA AN0MAIA, 

Tribe G AL ATI IE IDE A, ' 

Family Gauatii kiu.k. 

Genus Mnxnu Leach, 1820. • 

Munida oregabitjs. (Ihibrieius), 1793.' 

The .adult form has been already mentioned in those Proveedings 
for 1914, p. 346, The figures here given 'refer to a very early 
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larval stage, in which the carapace has only a, length of 2 mm. 
The generic identification may, I think, be relied on by a. com¬ 
parison with the description and figures which Professor G. 0. 
Bars supplies for a similar stage of Munida rvc/oms (Fabricius) 
in bis “ Bidrag til Kuudskahen om Deeapodernes Forviuidlinger 
ii. p. 178, tab. (> (Arch. Nature., 1889). 

The figures give a dorsal view of the specimen in two divisions, 
the line n.s. indicating the actual length of the carapace. 


Text-figures 1 & 2. 



If tut inn (/rtf/ffrins, early larval stage. 


SCHIZOPODA. 

Tribe T MY;8 A N 0 PO DACE A. 

Family Thysanofodid.e. 

For the classification sec Ann. B. African Mus. vol. vi. pp. 395* 
396 : 1910. . ' 

Genus Nrmatosohlts G. O.Sars. 

1882. Yevtaloscdis Bars, Yid, Seisk, Forhandl. Christian., No. 7* 
V- 27. 

Nkmatoscelis rostratits Ba rs. 

188b. Nernuioscelis rostrum Bars,' Hep.' Yoy. ‘ Challenger7 voL 
xiii. Schiz., pp. 135, 169, pi, 25. figs. 8-10, pi. 31. 

' figs. 23-29. ■ :: ' *.-Y - 

Among numerous specimens of larval forms belonging to other 
groups there occurred a single slender form 4*5 mm. in length,. 
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having a tel son in minute agreement witli that figured !>y Wars 
for the Curio pi a larva of his species above-named. Ills descrip¬ 
tion of the telson says, “ The middle projection of its extremity 
(fig. 2D) is considerably produced, but narrowly truncate at the 
tip; and of the seven original spines, three only remain. Of the 
three outer spines, the innermost on either side, is much larger 
than the others, and has assumed the character of the subapical 
spines/ 7 The outermost, as shown in the figure 21) is microscopic, 
and in the upper part of the telson but below the middle (not 
included in Jig. 29) there is another microscopic pair. The cara¬ 
pace has a denticle on each side below the middle. The first legs 
in the Falkland specimen, however, have not attained the same 
relative length as that shown in fig. 25 of the 4 Challenger 7 
report. In various papers If. J. Hansen makes .V. rostmtm a. 
synonym of JV. interops Bars. On this I am not presuming to 
pass an opinion, but retain the name roMrat.ua for the better 
identification of the Falkland Island specimen with the ‘Chal¬ 
lenger ’ Ct/rtopia form. 


ISQPODA ANOMALA. 

(or Apsendacea). 

Family'T A n a i d ,e. 

See. Proe. Zook Hoc. 1914, p. 348, and add for the present 
purpose :*~™ : 

1884. TmmklW' Binder, 4 Gazelle * Iwopoden, p. 24. 

1886, „ Beddard, liep. Voy. 1 Challenger,’ vol. xvii. 

Part 48, p. ill). 

1914. „ Barnard, Ann. S. Afr. Mns. vol. x, pt. 11, 

p. 331 a. 

Genus Tana is Audoniu <fe M, Edwards, 1829. 

TaNAIS XI BEST J t A SZ.L, sp. 11. (PI. IV.) 

The present species belongs to that division of the genus in 
which the pleon has six segments. In having the hist three, 
abruptly narrowed it agrees with T. uormani .Richardson, 
differing from it by having the ramus of the nropods 10-jointed. 
In this respect it stands between the large blind T. mttemoesii 
Staler, which has 8 joints, mid T. kirmUm Beddard, which 
has, including peduncle, “about 12d 7 From the latter, taken 
H off Prince Edward Island ; depth 50 to 150 fathoms,’ 7 it appears 
to he distinguished by the very different proportions of many of 
the body segments. 

The eyes are dark, piriform, at the rounded angles of the 
cephalothorax, which has a broad front with short rostrum, and 
gradually attains a breadth at least equal to the length. , The 
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first antennae* are as in T. hirsuius , with, crowded setae on joints 
of the peduncle, but only a minute one-jointed flagellum tipped 
with long setae. 

The mandible ends in four crowded teeth or short setae from 
which a narrow strip of the trunk leads to the strong molar. 


Text-figures 3-8. 



Tana is nierstrasz i. 


a.s. First, antenna. /«. Mandible. wa\ 1. First maxilla, mxp. Maxillipcds. 
(pi t 1, First giiatliopod. urp, One of the nropods in attachment to part of 
pleon ; the 'ramus should he IQ-jointed, 

The first maxilla has its oblique apical margin spinose, with a 
group of subapieal setae on the outer margin; the long two- 
jointed palp ends in Several seta?. The maxillipeds have the 
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.apex of the palp’s fourth joint, like the two preceding joints, 
provided with a crowd of seta*. The broad third joint is apical ly 
narrowed. The first gnathoped is normal, the fingers (dosing* 
without a gap, and the apical teeth overlapping. The second 
gnathopods are very slender. In the- fifth petwopods the penulti¬ 
mate joint lias the lower half of its front margin fringed with 
small spines. The rami of the pleopods have very long fringes. 

A. specimen nearly 7 nun .'in length was taken by Mr. Valle n tin 
at .Roy Cove from a depth of 3--4 fa thoms. The smaller specimen, 
5 mm. long, he took from the surface. To this the text-figures 
refer. 

The specific name is given in recognition of Professor It. F. 
Nievstrasz's valued studies of the Isopoda, 


ISOPODA GENUINA. 

Tribe FLABELLTFEIIA. 

Family aEgi d e. 

Germs aEga Leach, 1815. 

TEuA S EMIC!A UIX AT u s Mi CVS. 

1875. JHya mnicarinata Miers, Ami. Nat.. Hist. ser. 4, vol, xvi. 

p. 115. 

1877. y. Miers,. Phil. Trans., ZooL Kerguelen, 

Crust., p. 2, pi. xi. fig. L 

1891. ,, Dollfus in Crust. Miss. Gap Horn (A. 

M.-Edw.) p. 57, pi 8. figs, 2, 2 a, 

1914. itrolonm .Barnard, Ann. H, Air. M ns. vol. x. p. 357, 

pi. 52 A. 

In a manuscript note Mr. .Barnard identifies his tu'otonm with 
the present species. His figure of the tel sonic segment, however., 
does not show nor does Iris description mention the slight medio- 
dorsal carina which is recorded and figured by Pollfus and is 
present in the -Falkland specimen. This was found by Mr. Val - 
lent in on drift Macrocysiw near West Point Island, it measures 
49 mm, in length, with a breadth rather over 21 nun. In the 
first antenna the flagellum is 10-join ted. The difference of four¬ 
teen joints in that of the Cape specimen cannot- he considered 
important, as the total length of the Cape example was also 
larger, being 53 nun. 

Our specimen lias the whole dorsal surface of the pi eon and the* 
last side-plates of the peirnm strongly pitted. In the first- 
gnathopods tile fourth and fifth joints are very short, the sixth 
has a minute process on the inner margin, and The seventh is 
strongly bent with.' the apex acute and black. 
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Fa in ily S r h m r o m t :d je. 

Genus Dynamenella Hansen. 

1905. Dynamenella Hansen, Q. J. Mix;rose. Bci.vol. xlix. pp. 96, 
107,117,125. 

1905. ,, H. Richardson, Mon. Isop. N. Amer. p. x. 

1906. ,, H. Richardson, Pr. U.S. Hat. Mas. vol. xxxi. 

p. 14. 

1914. „ Barnard, Ann. S. Afr. Mus. vol. x. p. 410. 

Dynamenella eatoni (Miers). 

1875. Dynmiem eatoni Miers, Ann. Hat. Hist. ser. 4, vol. xvi. 
p. 73. 

1891. ,, ,, Doll f us, Crust. Miss. Cap Horn, p, 66. 

1905. DynameneUa eatoni Hansen, Q, J. Microsc. Sci. vol. xlix. 

p. 125. 

Mr. Yallentin’s specimens, taken on the shore at Stanley 
Harbour and from a depth of 3 to 4 fathoms in Roy Cove, were 
all females. 


Tribe ASELLOTA. 

Family M u nni d .e. 

1899. Munuklce Bars, Crust. Honvay, vol. ii. p. 105. 

1916. Mtmniui (group) Hansen, c Ingolf ’ Malacostraea, iii. p. 33. 

Genus Munna Kroyer. 

1839. Munna Kroyer, Naturhisfcorisk Tidsskrift, vol. ii. p. 612. 
1882. ,, Chilton, Ann. Hat, Hist. ser. 5, vol. ix. p. 1. 

1887. llaliaerk Pfoffer, Krebse von Slid-Georgian, Part 3, p. 97. 
1899. Munna Bars, Crust. Horway, vol. ii. p. 106. 

1902, llaliaerk Hodgson, 1 Southern Cross’ Crustacea, p. 253. 

1905. 2fauna H. Richardson, Isop. H. Amer. p. 480. 

1906. llaliaerk H. Richardson, Exp. Antarct. fran^aise, Isop., 

p. 16. 

1909. „ Chilton, Subantaretic Is. H. Zealand, Crust., 

p. 650, 

1910. , „ Hodgson, Hat. Antarctic Exp., Isopoda, p. 58. 

1913. „ H. Richardson, Deuxieme Exp. Antarct. fran- 

*;aise, p. 19. 

1916. Manna Hausen, 4 Ingolf 5 Malacostraea., iii. p, 34. 

The species of this genus have caused no little difficulty by the 
smallness and transparency of some parts and the great length 
and fragility of others. Borne curious slips of the pen may also be 
noticed. Thus Bars attributes the genus to Boeck, just after 
writing of it as Ivroyer’s. Pfeifer in defining llaliaerk states 
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that the second to the fourth pairs of walking-legs are longer 
and stronger than the fifth to the seventh, pairs, though his 
specific description shows that he means just the reverse. Hodg¬ 
son in describing the mandible says of the palp, 14 first and third 
joints subequal, third the longest/’ his figure showing correctly 
the second joint as the longest. Chilton and Hodgson, with a 
lingering retention of the name Maliacris , agree that the name 
must be regarded as a synonym of Munna . Hansen points out 
that the character “ eyes distinct” must be withdrawn from the 
definition given by Sans, if the genus is to include such species as 
Munna crnca Eichardson, M. truncata Richardson, and M. acanthi- 
/era Hansen. But he does not notice Miss Richardson's proposal in 
1908 (Pr. U.S. Nat. Mus. vol. xxxv. p. 79)to substitute the generic 
name Gcechnumia for the species truncatus and Jfaplomumia for 
the species catena* Should these proposals be adopted, Hansen’s 
acanthifer would probably be allotted to Otwimunna, thus with¬ 
drawing all the blind species from Munna , In 1913 Miss 
Eichardson advocates the retention of Haliacris on the ground 
of the special structure of the first gnathopocls in the male and 
their great size. This distinction would require the inclusion, 
along with Pfeifer’s species, of Munna palmatns Lilljeborg, 1851, 
and Munna neozekmicus Chilton, 1892. But it is at least highly 
inconvenient to have the adult male in one genus, while the 
females and young males can be appropriately placed in another. 
In 2L hroyeri Goodsir the carpal joint of the male’s first gnat.ho- 
pod is large, while in M. pahnatus it is very much larger, Imt 
surely this by itself should not count for generic difference. In 
instituting his genus Pfeifer was himself unacquainted with the 
full development of the first gnatliopod in the adult male. 

Munna antarcticus (Pfeifer). (PI. V.) 

1887. Haliacris antarctica Pfeifer, Ilrebse »Siid-Georgien, Ft. i y 

p. 97, pi. 6. figs. 28-47. 

1902. „ australis Hodgson, ‘Southern Gross’ Crust.. 

p. 253, pi. 34, figs, 1 a-d t pi. 37. 

1906, ,, II. Richardson, Exp. Antarct. than- 

£a.ise, p. 16, fig. 20. 

1909. ,, antarctica Chilton, Subant. Is. N, Zealand, Crust., 

p. 650, fig. 14 L 

1910. ' Hodgson, Nat. Antarct. Exp., Isop., 

pp 58-61. , 

1913. H. Eichardson, Deuxieme Exp. Ant. 

francaise, p. 19, 

Mr. Hodgson says of the specimens obtained by the ‘Dis¬ 
covery’ that some of the old males “attain a length of seven 
millimetres.” None of the Falkland Island specimens exceeded 
3 mm. Yet the single example of an adult male first gnathopod 
is very characteristic of the advanced development. It differs 
slightly from the only other available figure, given by Miss. 
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Richardson in 1906, as there the inner margin of the large carpal 
joint’s process is serrate, in place of the well-marked inner tooth 
of our specimen. 

In the first antennae I found two stout joints, the second 
longer than the first; to the second succeeds a minute joint which 
I suppose to be the third joint of the peduncle. It is followed 
by a similar joint which should, I think, be considered the'first 
of the slender flagellum. 

In the male the second antennas may attain .a great length, 
fully twice that of the. body, the transparent flagellum slightly 
exceeding that of the peduncle. Pfefiers figure gives this fla¬ 
gellum without any divisions, and those which I have marked 
are very uncertain, notwithstanding the high magnification. 
As shown on the Plate the specimen carrying this long antenna 
on the right had on the left one very much shorter, and the 
perscopods on the left are rather shorter than those on the right. 
Mere size has to be carefully considered before it can be used in 
classification. 

The curved third joint of the mandibular palp seems naturally 
to bend away from the cutting-edge rather than towards it. In 
the maxillipeds the broad plate of the second joint has three or 
four minute hooks on the inner margin and four little teeth on 
the truncate distal border. 

The first pleopods of the male are described by Hansen as the 
u median lamella of the abdominal operculum of that sex,” and 
for specific distinction he says “ in reality the shape of this 
lamella, especially its terminal part, affords, perhaps, the sharpest 
and most reliable character.” "Unfortunately in small specimens 
its details are excessively difficult to determine. Even for the 
larger divisions of the person my figures cannot claim exactitude. 

The specimens were obtained by Mr. Yallentin from a hulk 
at low water. 


AMPHIPOBA. 

Family L ysiA x a ssi d. u. 

Genus Timuiosims Sars. 

[r it y p h osiTiss CiiEVREUxi Stebbing. 

1914. tfrypKositeschm'euxi >Stebbing, Proe, Zool. Soc., p. 355, pi. 3. 

The original description states that in this species the third 
plena segment “has the lower half of the postero-lateral margin 
convex and cut into a serration of nine little teeth” An exam¬ 
ination of additional specimens shows the variability of this 
character, a small example having only three such teeth, and 
one somewhat larger having four on one side of the pleon and 
■ six on the, other side.., ;■ 

In J. Linn. Soc, vol. xxix. p. 58 ; 1903, Mr. A. O. Walker 
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describes specimens of Atyloides sereatieaada Stubbing with 
seven teeth, on the margin above discussed, instead, of only two 
in the specimen first described. The moral which Mr. Walker 
draws, as to the nntrustwortbiness of small characters for sped lie 
distinction is enforced by the additional example in Tryphosite.% 
a genus remote from Atyloides . But it is difficult to profit by 
the warning when a single specimen with apparently novel 
characters lias to be classified. 


Family M Etop i Dje. 

Genus Metopoiues Della Valle. 

Metopoides parallelociiE iR (Stubbing). 

1888. Metopa paralkloeheir Stubbing, Hep. Voy. ‘ Challenger, 1 

vol. xxix. p. 762, pi. 43. 

1893, Metopoides „ Della, Valle, F. FI, Neapel, vol, xxi. 

p. 907. 

1906. ,, „ Stebbing, Das Tierreidi, vol. xxi. 

p. 186. 

The specimens obtained by Mr. Vallentin at the Falkland 
Islands had unfortunately become too dry for satisfactory ex¬ 
amination in detail before I attempted dissection. Beyond 
identifying the species I can add nothing to the description ami 
figures supplied in the 4 Challenger ’ report and * Das Tierreieh. 5 
The depth of 100 metres from which the ‘ Challenger ’ specimen 
purports to come loses such authority as it had by comparison 
with Mr. Vallentin’s taking of the species at very small depths. 
They were found by him “in the branchial sac of a, simple 
aseidian.” 


Family Pox tog e x ei i d .e . 

Genus Paramceiia Miers. 

1875, Parcmuera Miers, Ann. Nat. Hist, ser. 4, vol. xvL p. 75 
(see also Hep. Voy. ; Challenger, J vol. xxix, p. 447), 

Paramcera, ausxrinus. (Bate). . 

1914. Pararmera aiistrinus ( Bate), Free, Zool. Sot*., p/364. 

Specimens which I am inclined to include in this seemingly 
variable species were taken by Mr. Vallentin some nine years' 
ago at Crooked Inlet, In regard to the first of them he writes: 
“ It was found under the mantle of the common limpet Patella 
<mm. Colour, body ivory-white with a dark red line running 
down directly in the median line from head to tail. "Eyes fiery- 
red.” It is remarkable that the body colouring was retained till 
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examination in the year 1918, though the eyes had become orange 
lather than red. 

Chevreux in 1913 describes his Stehhimjia gracilis as having the 
body “ teinte de Ida lie et de rose” and the eyes “ d’nn rouge vif.” 
It also agrees with our Falkland specimens in having no accessory 
.flagellum to the first, antenna, and the telson slit for half its 
length, but the smoothly rounded apex of each lobe is devoid of 
the spinule which our specimens have, and the slender spinose 
peneopods cannot be reconciled with the comparatively stout and 
smooth lower joints of the Falkland species, of which 66 six more 
specimens removed from as many different limpets were found 
later.” One of these smaller examples, however, proved to belong 
to a, different genus. As to the Param&ra specimens, so far as 
I have been able to verify the details, they agree with those 
which 1 have figured in the * Challenger 1 Amphipoda, pi. 76, the 
species being there named Atyloides australis (Miers). 


EXPLANATION OF THE PLATES. 


Plate I. 

Peltarion spinosulus (White) juv. 

n.s. Lines indicating* size of carapace in the adjoining dorsal view. 

j\, a.s. 3 ad. The rostrum ; first and second antenna) magnified to the same scale as 
the rostrum and mouth-organs, 

3M., mx. 1, m.v. 3, mxp. 1, 3, 3. Mandible, first and second maxilla), first, second, and 
third maxillipeds. 

prp. 1 3 prp. 2, Four terminal joints of the first and second peueopods, with fingers 
of first to scale of the mouth-organs. 

Plate II. 

Zoea of a liradri/uran. 

nx. Line showing length from apex of frontal to apex of dorsal spine in specimen 
figured below in lateral view. 

nn\ Carapace more enlarged, dorsal view, frontal spine omitted. 

T. Telson to the same scale as the antennae and anterior mouth-organs, 

l,a., a.s. 9 ad., w., mx. 1, mx. 2, Upper lip, first and second antennas, mandible, first 
and second maxilke, 

mxp. 1, 2, prp. I, 3, 5, First and second maxillipeds, first, third, and fifth perraopods, 
to a lower scale than preceding* details. 


Plate III. 

Mepalopa of<m Oxyrrhynch* 

n.s. Line showing length of specimen figured below in dorsal aspect. 

Profile view of carapace and base of pi eon. 

PL Last three segments of pleon in dorsal view, more magnified. 
a,s. 3 a£ First and second antennae 

m., mx. I, m.v. 2, mxp. 1, 2, 3. Mandible (part)* first maxilla (palp incomplete), second 
maxilla, first, second, and third maxillipeds. 
prpi 1, prp. 4, pip. First and fourth peneopods (less magnified than the other 
details), a pleopod, and.'terminal joints of prp. 1 on higher scale; 

Proc. Zool, Soc.-— 1919 v TSTo..XXIV.-.''■24 
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Plate XV. 


Tamds vicrstraszi, sp. u. 

n.s. Line allowing length of specimen figured below in two aspects. 

06 . t ad. Eye; first and second antennae more highly magnified. 

1.8,, m t) m.;vp. Upper lip, mandible; maxilUpeds ; these, the end of prp. fi and the 
urp. on higher scale than the other details. 
gn. 1, (pi. 2, prp. 5. Hirst- and second goathopods and fifth peraiopod. 
pip., urp. Pleopod and uropod. 


Plate V. 

Minina ant a returns (Pfeifer). 

•n.s, $. Line showing length of male specimen, roughly sketched, incomplete. 
a.s., ad., 9 . Dorsal view of female; first antenna more highly magnified. 

Tl. 9, oi\ Pleon of female highly magnified; ovum to the same scale. 

m. U, m. 9» m.rp,, op. Mandibles of male and female; a nmxilliped ; opercular 

lamella of male; all more magnified than other details. 

ad. $, tpi. 1, <£, </>*” 1» 9? p>'p- 1» pry, 5. Second antenna; first gnathopod of u 

male (from separate specimen), first gnathopod of female, part of first 
peneopod, fifth peneopod; all to one scale of magnification. 
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21. Field-Notes on some Mammals in the Bahr-el-Gebel, 
Southern Sudan. Bv Major J. Stevenson Hamilton, 
O.M.Z.S. 

[Received October IS, 1919: Read November 18,1919.] 

(With Chart.) 

It should be noted that my intimate personal experience 
-extends only to the area, between Bor and Shambe, and from 
these points eastwards' to a distance of 80 miles, N. and N.E. of 
Shambe 60 miles, and west of the river about 20 miles. It is 
only in this area that I have been resident. As regards the 
region between Mongalla and Bor, I have spent only two months 
of the dry season there, and south of Mongalla I know the 
country only from occasional short visits. 

Thiang (.Damaliscus thing Heugh). 

West bank.—Through the flat country from La,do northwards 
to Shambe. 

East bank.—From a little south of Bor northwards to the limit 
of the area considered. 

Found east of the Nile in much greater numbers than to the 
west. Country probably more suitable. The great open plains 
in the Nuer, and in the west of the Dinka country seem especially 
fitted to their habits. The type found west of the river is of 
much deeper coloration and contrasted markings than that occur¬ 
ring west of it, forming perhaps a different local variety. 

During the. dry months Thiang may be seen on these plains in 
countless numbers. In the vicinity of water-pools herds of from. 
1000 to 2000 are common, and two or three such herds may be in 
sight at one time. 

The habits of the Thiang appear more akin to those of the 
Blesbuck than to those of its other cousin the Tsessobe, which 
latter is never found in droves and seldom far from forest or 
savannah country. 

In the wet season, however, the Thiang are driven from most of 
those great plains by the water, which covers the country during 
several months of the year, and at such times they break up into 
small family-parties of from half a dozen to a score of individuals, 
something after the fashion of the Tsessobe, and then roam 
through the bush-country or wherever there is dry ground, while 
large numbers doubtless migrate far to the east or south-east to 
higher country. ■ * . ■ ■ 

The calving season is regular, lasting from about; the middle of 
February to about the middle of March—that is to say, it takes 
place just previous to the advent of the first rains, and in this 
assimilates closely to the habit of the Tsessobe. 

While in large herds in the open, Thiang are very wary and 
will seldom allow approach nearer than 250 yards; probably at 

.24* 
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such a distance considering themselves safe from the lions, which 
follow the great herds everywhere, as also from the natives who 
occasionally hunt, the full-grown animals. In the hush, and when 
in small parties, on the other hand, they appea r easier to approach 
than most game. 

The species doubtless tends to be of larger size and to bear 
longer horns as it trends north; but to divide it into two sub - 
races, with a, dividing-line about the latitude of Lado, is with¬ 
out:. justification. Although it is unusual to meet with Thiang 
south of Bor along the river, they of course exist on the great 
inland plains, which are a continuation of those of the IS!’uer and 
Dinka countries, and doubtless the herds make their seasonal 
migrations south-eastwards towards the Abyssinian and East 
African borders, when the winter grazing-grounds become water¬ 
logged. 

During the dry season of 1918-19 the Thiang, winch had 
migrated westwards in immense herds, were collected in thou¬ 
sands over the Dtik and “ Toieh ” country between lats. 7° 15' 
and 7° 45' in the north of Bor District (E. of Bahr-el-Gebel). 
A. virulent form of dysentery broke out among these great herds 
about the middle of March 1919. This disease, which in its 
symptoms appeared indistinguishable from the dysentery which 
affects human beings, was undoubtedly specific in nature and was 
spread by the droppings of the sick animals fouling the grass. 
That this was the case was proved by cattle grazing over the 
same ground becoming affected, while herds kept on clean ground 
remained healthy. The stomachs of dead animals were usually 
crammed with food—the lungs, liver, and heart healthy, but the 
gall-bladder unnaturally distended. Animals rapidly lost con¬ 
dition, but the disease seemed too rapid in its effects to give time 
for more than a staring coat and a generally pinched appearance. 
Animals turned away from the herd usually sought the shelter 
of a tree or long grass, stood for a few hours, then lay down, and 
presently died. 

The disease was first noticed in the herds grazing in the swampy 
land bordering the river, which had been underwater for two 
years and was covered with long rich thick grass, but it quickly 
spread to the other herds which were grazing on the short sweet 
grass of the Duk country 30 miles inland, and affected them to 
an extent quite as great as the others. I did not happen to see 
the remains of any animals except Thiang which had died; 
although there were large numbers of Roan, Giraffe, Gazelle, 
•Reedbuclc, .Oribis, and a few Waterbuck and Zebra in the same 
country. I calculate that perhaps rather more than 10 and less 
than 15 percent, of the total Thiang died in about a month. 
With the advent of the rains the big herds broke up, and the 
dry germs of disease could no longer be distributed by the wind, 
which probably accounted for the cessation of the sickness. 

1 believe that the disease, which I do not consider to have been 
rinderpest, although it closely resembled the latter in some of its 
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symptoms, was originally brought to the river by herds migrating 
from far inland, probably from the Abyssinian boundary. 1 feel 
the more confident of this because natives stated that it often 
made its appearance in years of extreme drought, and. that some¬ 
times all species of game, including elephants, died from it. 

Haiitebeest (Lelwel) (Bubalis lehcel). 

West bank.-—To about 6° North (roughly the latitude of Tom be). 

East bank.—Extends about as far north as Bor, and this is 
about its limit northwards. It is never met'with in either the 
Lau Nuer or the Twi Dinka countries (N. and N.E. of Bor), its 
northern limit is therefore practically identical on both the west 
and the east hank, and it slightly overlaps the southern limit of 
the Xhiang along the river on both banks, more so on the. west 
than on the east. 


Nile Leohwe. Mrs. Gray’s Waterbuck (Kolnts maria). 

The most southerly limit of this species undoubtedly is about 
halfway between Toinbe and Mongalla at about 5° 30' N., where 
in the dry season there is always a herd on an island. 

North of this point they may be encountered in suitable 
localities on both hanks of the river. A little south of the Bahr- 
el-Zaraf and east of the Bahr-el-Gebel they exist in the Jonglei 
swamps, where I have seen them. They are, however, more 
numerous on the west bank, • hot•;'continuously,' but in isolated 
herds considerable distances apart. An extraordinarily tame herd, 
which can never have had any experience of firearms, exists at one 
point. The Dinkas hunt the young ones with dogs, but if a man 
is alone, unaccompanied by a dog, and strolling along very slowly, 
the animals after a time will disregard his presence and may be 
approached within 50 yards in the open. This herd consists of 
about 120 full-grown animals, of which a dozen or so are dark- 
coloured males. 

The part of the country in which this herd is found is a big 
reed-swamp bordering the river, opening out into a great, flat, 
treeless plain, which is cut up into sections by a number of 
swampy streams averaging 20 feet wide by 3 feet deep. Of 
course, during the rains this is all inundated. If the herd finds 
itself separated from a man by one of these swampy streams it 
seems to consider itself perfectly safe. When chased by natives 
the animals make at once for the nearest of these channels, and, 
dashing across, halt on the other side. Should the natives follow, 
the performance is repeated to the next channel. The herd 
spends most of its time on its. open grazing-giound, where it 
can be seen from a distance of several miles away, and appears 
only to use the river reed-swamp as a place of refuge. I think, 
however, that the females with youngercalves spend their 
whole time therein, until the calves are able to run and swim 
well. Although the usual calving-time isseemingly January':And 
February, I have never seen any small calves with the herds, and 
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those caught by the natives are usually, they say, found in the 
swamp. Of course, the clogs sometimes get a, half-grown one in 
the open, but the natives say they never catch a full-grown one, 

The habits of these animals are almost exactly those of the 
Zambesi Lech we, as is their general appearance, method of hold¬ 
ing their heads when running, and the manner in winch the heid 
splashes through shallow water. When the plain is water-logged, 
I have seen the whole herd standing in water halfway up to 
their hocks, just as I have seen the Lech we herds in the K wan do 
swamps of the South and elsewhere. 

The young ones seem rather delicate and difficult to rear in 
captivity. 

X have never seen in this herd the old dark rams without the 
white wither-patch spoken of by Col. Roosevelt. The younger 
rams have an indistinct patch, but the older the animal the more 
defined the patch, in my experience. There are aberrant types in 
all species, or possibly in some localities there may be variety of 
type, but X do not think anyone else has ever had so unique 
opportunities of studying a herd at close quarters ns X have 
bad, and in a large one, such as this, there cannot fail to be 
animals of all ages; besides which I have been able to watch each 
individual male separately, ami am sure none of them display 
this peculiarity. 

Con (Ikobus). 

Cob extend all the way along the west bank of the Bahr-el- 
Gebel from south of liejaf to beyond Sliambe in suitable localities. 
There is a very gradual but well-marked variation in type from 
the quite brown-eared specimens seen near IXejaf through the 
buff-eared types from between Mongalla and Tohibe to the 
perfectly white-eared but rufous-bodied animals found opposite 
Bor. The latter agree with ■what is known as Vaughan’s Gob in 
all characteristics ; but' they-shade off gradually southwards into 
the typical Uganda Cob found on the same side of the river. On 
the east bank of the Nile “station ” is .much more irregular. 

■ However, Uganda Ooks are found more or less sporadically from 
Mongalla northwards, but, so far as I know, the intermediate type 
is not found, and alter a gap wherein no Cobs occur, the typical 
Kobus hmotin begins to occur in'.the plains near Jonglei. 

The Vaughan ” Cobs opposite Bor were seen in open country 
near forest, where'a; herd of some sixty grazed with several parties 
of Heed buck and Timing. They had the Cob-like habit of 
mounting ant-heaps to scrutinize intruders. This herd had never 
been molested, and X found it very tame and easy to approach so 
long as concealment was not attempted. 

Probably the extreme permanent southern limit of the true 
Imcolis is at Jonglei on the east bank of the Bahr-ebGebel, lat. 
(>° 45' N.; here they are tolerably numerous over an area of about 
20 square miles in a strip along the rivex\ They spend the nights 
and mornings during the dry season, as a rule, in the open plains, 
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inland from the forest/strip, where they graze and eat the loloh 
fruit. About 1 p.m. they begin to saunter hack to the forest near 
the river, where they stand in the shade, and, having about 4 p.m. 
drunk at one or other of the forest-pools, they graze about in the 
forest until sunset, when they return to the open country 2 or 3 
miles away. 

Northwards from Jongiei no more Cob are met with south of 
the Rahr-el-Zaraf, where, as is well known, they are very 
numerous. 

There are no lemoiis on the western bank of the river south 
of Shambe, lat. 7° 15', and no Uganda nor Vaughan’s Cob on the 
east bank north of, at most, lat. 5° lf>'. Tinas, whereas the 
Uganda Cob shaded by perceptible gradients into the rufous 
white-eared animal found near Kenisa on the west bank, there is 
no form intermediate between the true White-eared Cob found 
o:i the east bank, and the true Uganda Col) found very much 
farther south on the same bank. As regards breeding-season, I 
saw no young animals during the dry season, and, from the size of 
the immature animals, am of the opinion they lamb about May 
or perhaps late April. In the wet season the White-eared Cob 
disappear from Jongiei and migrate long distances to the east, 
probably following the course of the khors towards the Abyssinian 
foothills in common with other game. 

Zebra (Equus quagga ). 

Two opportunities occurred-—one in early July and the other 
in late February—of inspecting herds at very close quarters, No 
animals possessed what, by any stretch of imagination, could be 
termed a mane, though a small minority of both sexes had a very 
slight ridge of hair about an inch long and very thin and ragged. 
This appeared about equally the case in young and in old animals— 
in fact, some of the colts and fillies looked like newly-hogged polo 
ponies. It seemed a matter of individual variation. On the 
other hand, a very young foal brought to me from another herd, 
which I did riot see, had a long fully developed hog-mane exactly 
like that seen among the southern types of Zebra. This was 
from a place 20 miles from where I saw the herd in February, 
and was in the month of April. 

The herd which I saw in July was in hit. 6° 10% and that in 
February was in hit. 7° 15'. 

I do not think the lack of mane can.be rightly attributed to 
seasonal ism, for one of the herds was seen well on in the cool wet 
season and the other in the middle of the hot dry season. In any 
case, I do not think there is so much as 40 Fain*, difference 
between the hottest day and the coldest night here all the year 
through. 

Shadow-stripes seemed entirely a matter of individual variation. 
Some members of the herd, apparently without special reference 
to sex or age, had very strongly developed shadow-stripes on the 
quarters, while others showed absolutely no trace of them. Of 
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the two- stallions shot, both over (> years ohl, one had strongly 
marked shadow-stripes, while in the other any traces of such 
marks were entirely lacking. The newly-born foal had indica¬ 
tions of shadow-stripes on the quarters. 

All members of both herds without exception had white ears. 

The extreme northern range of the Zebra, in Bor District east 
of Bahr-el-Gebel is at 7° 30', and the small troops occasionally 
seen so far north in the height of the dry season may be regarded 
as stragglers. 

Reedbuck ( Nedunca ). 

The type of Reedbuck, formerly very common in the neigh¬ 
bourhood of Mongalla, was distinguished by the peculiarly wide 
spread of the horns. The rinderpest epidemic in 1912 almost 
exterminated these animals. Nevertheless, the peculiarity of the 
branching does not seem to have been confined to Mongalla, nor 
does it seem to be typical of any variety so much as of individual 
specialisation. I have seen several male Reedbueks as far north 
as Duk Fadiat, which is nearly 3 degrees of latitude north of 
Mongalla, possessing these same• wide-spread horns, but far the 
larger number of the males in the locality have the ordinary type 
of horns well hooked forward at the tips, which one associates with 
Belmr Reedbuck. 

These Reedbuck are not only much smaller in size than, but 
differ considerably in their habits from, .the common Reedbuck of 
the south. They are usually found grazing in parties with or 
near herds of other game■ in the open, which is foreign to the 
custom of Ekofraym anindhmm . They also run with their necks 
outstretched, unlike the latter, which always carries the head 
high. 

Gazelle ( Gazdla ). 

The local Gazelle in Mongalla Province though smaller have 
the same general appearance and display the same habits as the 
Thomson Gazelle of. East Africa,. •. 

The females bear weak malformed, decadent horns, and both 
sexes continually wag their black • tails, in the familiar manner of 
the u Tommy.” The herds and single rams act when approached 
just as do the herds of the latter, and they scatter about when 
grazing among the crowds of Thiang,- which here take the place 
of Kongoni llarteheest. 

The external markings do not vary more from those of tkomsom 
than one would expect from a local variety, while the huffy band 
which is spoken of by Roosevelt as existing between the black 
side-stripe and the white underpaid} is, I think, purely an indi¬ 
vidual eccentricity, and far from being universally present. 

Towards the middle of very 'dry seasons these Gazelle migrate 
north wards and spread along what is known as the Duk country— 
where there is always sweet 1 grass and; water—as far as kit. 7° 30 f 
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but no further. With the first rains they disappear to the south, 
and though a few may be found lingering well on into the 
summer in the low country east of Mongolia, (kit. 4' 30'), I am 
of the opinion that the great majority migrate very long distances 
towards the higher and drier country lying in the extreme S.E, 
of the Sudan near the East African border , and that somewhere 
among these plateaux lie their summer quarters. Here they 
come not very far from the northern range of the true thornsoni , 
and are not separated from this animal by any natural boundary 
so formidable as that formed by the Sobat River and its swamps, 
which cut the species off from G, ruffrons in the north. 'More¬ 
over, the Mongalla Gazelle never ranges within 100 miles of the 
Sobat River, the intermediate country being, in fact, unsuited to 
the habits of Gazelles to a considerable degree. Probably the form 
is almost exactly intermediate between thomsoni and ruffrons , 
with tendencies towards the former. 

It is not found west of the Bahr-el-Gebel. 

White R hinoceros {Ilhinoceros sinus). 

This animal exists all along the west bank of the Nile in the dry 
season, but is always very rare in the area under consideration. 
The natives say they, drink at the river at night, and retire great 
distances into the forest during the day. 

The above notes, which only deal with quite a small area of 
country (approximately 200 miles hv 150) and have no preten¬ 
sions to discuss the distribution of the animals mentioned outside 
thereof, tend to show how peculiarly patchy even within the same 
small area the distribution of any given species tends to be, and 
is an example on a small scale of what we often find and with as 
little apparent reason throng]tout the whole continent of Africa. 
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22 . Descriptions of a new Snake from the Transvaal, together 
with a new Diagnosis and Ivey of the Go mis Xeuo- 
oalamus , and of some Batraehia from Madagascar. By 
The Hon. Paul A. Methuen, M.A., F.Z.bh 

^Received October 0, 1919 : Komi November I, 1919. j 
(Text-figure I.) 

Genus Xenocalamus Gthr. 

The discovery of a new form of Xenocalamus, described below, 
and the examination of the skull of X. bicolor Gthr. and of 
X, transraalensis , sp. n., calls for a revision of the characters 
of this germs, for which I propose the following diagnosis :— 

Maxillary short, with 4 or d solid teeth of moderate size 
gradually increasing in length posteriorly, followed, after a short 
interspace, by a pair of somewhat enlarged grooved fangs situated 
below the posterior half of the eye ; palatines toothless or bearing 
a few small teeth ; lower jaw with 7 to 9 rather small teeth on 
each side, those in the middle of the row the largest. Postfrontal 
hone fused with parietal. Quadrate showing tendency to enlarge¬ 
ment and to having direct attachment to the skull, at the expense 
of the squamosal which may he very much reduced. Basioccipitals 
reniforui in profile?. Posterior vertebra 1 without haemal processes. 

Head small and elongate, not distinct from neck; snout much 
depressed, very prominent; rostral large, with obtuse horizontal 
edge, flat or excavate below ; eye minute, with round pupil; 
nostril between a large posterior and a, small anterior scale, or in 
a single shield which may show incipient signs of similar division. 
A large pneocular ; no loreal; no pvjcfrentals (fused with frontal); 
no anterior temporal. 

Body cylindrical; tail short; scales smooth without pits, in 17 
or 21 rows ; ventral s rounded ; su beau dais in 2 rows. 

Tropical Africa, as far south as the Transvaal. 

Synopsis'of the Species, of Xeiioealamus, 

1. Pa lii Hi it; withouttooth ; rostral flat below. 

A. Scat’s in 17 rows ; nasal divalent: 9 upper labials, third and fourth entering: 

the eye. 

1. A narrow supraocular; von train 218, subcnudals 

24 to 39 ........____A.', hi color Gthr.* 

2. No supraocular ; ventrals 229 to 239 : suh- 

eaudals 31 to 3(5 ... .. X. meehbtH PeL. 

B. Scales in 21 rows; nasal entire; o upper labials, 

seconil aud third entering’the eye; vcutrals 267, 

snbcandals 27 ._ X. miufielU Mull. 


* The Transvaal Museum lias an adult female specimen of X. hi col or (T. M. Cat. 
Kept., No. 1161), with exactly the same number of ventrals and subcaudals as the, 
type; the specimen is, however, reiharkable in that the third and fourth upper 
labials live fused into one large scale which alone enters the eye ; in colour it lAslate^ 
blue above, head and nech lighter; from Kechtuit, Waterlmrg District, Transvaal. ^ 
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II. Matino bearing 3 or \- small teotli; rostral excavate 
below; nasal entire with incipient signs of divi¬ 
sion ; n upper labials, second and third entering 

eye; scales in 17 rows; ventral « 105,subcaudals31. X. h'ltumwfvuste, sp. n. 

XeNOCALAMUS Tit A N S V A AHEN SIS, sp. U. 

Description*: —Maxillary bone short., with 4 solid t eeth of mode¬ 
rate size, the posterior ones the largest, and followed after a si tort 
interspace by a pair of enlarged grooved fangs situated below the 
posterior corner of the orbit. Palatine bearing 3 or 4 small teeth. 
Lower jaw with about 9 rather small teeth on each side, those in 
the middle of the row the largest. Quadrate large, attached 
directly to the skull in its anterior half ; squamosal very much 
reduced, that part which is visible being only two-thirds the 
length of the quadrate (vide text-fig. 1) * 


Text-figure 1. 



(A) XenocaJ omits hicolor, (B) X. fran,wa<densis. 

Head as broad as neck; snout depressed, prominent but not as 
much so as in X bicolor ; rostral large, rather acutely rounded, 
with rounded horizontal edge, excavate below, in con tact .'with the 
nasal. .Nostril pierced in a, single scute which abuts on the 
rostral (the division of the rostral shield into a very small and a 
large scale as in X hicolor is suggested by incipient sutures; in 
X hicolor the sutures are distinct). Internasals large, forming a 
median suture, separated from the first,'upper labial by the 
rostral. The large pneoeukr forms a suture with the rostral and 
the internasal in front. Supraocular and postocular scales 
minute. Frontal very large, rounded in front, more or less heart* 
shaped, a little more than half as- long as the distance from the tip 
of the rostral to the posterior limit of the frontal (actual measure¬ 
ments being 5*2 mm. ; 9*4 mm.). Parietals elongate, forming a 
long suture, not quite so long as the frontal. Five upper labials ; 
the first and fifth very small, the fourth enormous, tire second 
and third entering the eye; the third forms a short suture with 
the postocular. >Six lower labials, third very large, first and 

. * J M hicolor the quadrate differs somewhat, in shape and is not as birge as 
in A. transvaalenais • further, the visible part of the squamosal is seen as a curved 
horn-shaped process extending a considerable distance across the suprutenmoral 
region (vMe text-tig. 1). 1 ' 
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second very small ; the first pair of lower labials forms a median 
suture. A single pair of rather small cldn-shields, which form 
sutures with the first, second, and third lower labials. 

Ventral scales 195, rounded; anal divided; 31 pairs of 
subeaudals. 

Body cylindrical, slightly depressed. 

Blue-black above, below white with dark brown transverse 
markings on the ventral scales; throat, lower jaw, and upper lip 
nearly entirely white. 

Total length 414 mm., of which the tail measures 44 mm. 

A burrowing snake found in sandy soil, north of the Zoutpans- 
bergen, Northern Transvaal, near the Ingelel River, within 25 
miles of the Limpopo : collected by Messrs. Noome and Roberts, 
in September, 1913: it was observed to be sluggish in its 
movements. 

Type in the Transvaal Museum, Oat. Kept. No. 1689. 
BATRAOHIA. 

In 1913 Mr. Hewitt and I published an account of a collection 
of Batnichia made in Madagascar (2) : I have since been able to 
compare many of the specimens referred to in this paper with 
material in European Museums, and especially with that in the 
British Museum. I have also been able to profit by the criticisms 
of Mr. 0. A . Boulenger on several specimens I submitted to him. 
I gladly avail myself of this opportunity for thanking him for his 
advice on many occasions, and among other things for suggesting 
the names of the two new genera described below, and for 
pointing out their affinities to the -genus - Mantitlactylm* 

Gjspjiyhom antis, gen. nov. 

Vomerine teeth present * digits with supernumerary phalanx ; 
terminal phalanges dilated at end, the dilatation with shallow 
notch distallv, verb form ; lower surface of digits with ring-shaped 
groove : outer metatarsals .united ; style.-of sternum and omo- 
s term mi long, slender, and bon}’; pupil horizontal ; tongue well 
developed, bifid behind. 

CtEPHYROMANTIS BOULEXGERI, Sp. 11. . 

Description; —Head- longer' than broad ; snout subacuminate ; 
nostril a little nearer tip of nostril than eye ; Joreal region deeply 
concave; can tints restrains curved; diameter of eye very nearly 
equals the distance from eye to tip of snout. Interorbital space 
equals breadth of upper eyelid. Tympanum distinct, | the dia¬ 
meter of eye. Fold over tympanum swollen anteriorly and 
posteriorly. Vomerine 'teeth as in Mmitidactylus gramilatns. 
Fingers moderate, first a little shorter than second, considerably 
shorter than fourth, their tips expanded into discs which are 
large on the third and fourth fingers, being about double the 
breadth of the penultimate joint; subarticular tubercles of digits 
and metacarpus prominent. Toes moderate, f webbed, their tips 
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expanded, into discs of moderate size, not- quite ns large as those 
on third and fourth lingers; a sliced pear-shaped inner meta¬ 
tarsal tubercle, barely 2 length of first too; a sma ll outer 
i ueta ta/i-sal tube re 1 e. 

The tibio-tarsal joint of the fid pressed leg reaches a point 
between the eye and the nostril. Heels strongly overlapping. 

. Length of tibia the distance from snout to vent, about 3d times 
as long as broad. 

Upper surfaces of head, body, and limbs very granular with 
numerous wa rts and elongated tubercles, which on the head and 
back form an irregular pattern. -Belly, sides, and inner parts of 
thighs granular. 

Habit like the AL granulatm section of the genus Manti - 
dactylus (1). 

Colour: Above dark bluish-brown with irregular lighter mark¬ 
ings more in evidence on the head than elsewhere; upper lip, 
loreal region, throat, and chest mottled with dirty white and dark 
brown ; an irregular median dirty white line on throat .and chest. 
Upper surfaces of limbs same colour as back, the lighter brown 
colour of the inner parts being carried across the upper surfaces 
as'thin irregular transverse bars. 

Length from snout to vent 27*50 mm.; length of outstretched 
hind limb from vent to tip of fourth toe 44 mm. 

Size of eggs in oviduct 2*75 mm. in diameter. 

Type a female, T. M. Gat. Kept. No, 1013, and cotype No. 1012, 
in the Transvaal Museum ; origin, Folohy, East Madagascar, 1911. 

In 1913 Mr. John Hewitt and I placed these two speci¬ 
mens—for lack of comparative material —pro tern, in the genus 
Mantidactylm, the genus to which this new form is most nearly 
related (2), 

Trackymantis, gen. nov. 

Hemimcmtis : II horrid a Btfcgr. Zook Anz. 1880, p. 282; 
Abhand. d. Benck. Geselh, B. xii. p, 492, Taf. iff. fig. 14, 1881. 
Arthrdepth : A. horridm Bouleng. Cat. Bat. p. 118. 
Microphryne Metlm, k Hwtt. (2) p. 55, preoccupied. 

The only character I have to add to our original diagnosis 
concerns the discs of the digits, as in SLml Gephy- 
vomcmtis the lower surface of the digits has the characteristic, 
ring-shaped groove. This character in Mcmtidactylm was pointed 
out by Mr. Boulenger (I) when he made the genus Aglypto - 
dactylus for Maniidaciylus riiadayascariensis. I must also correct 
what was our impression at the time, that Trachymantis was 
related to Jihacojikorti*;Gephyromantis^ which is very closely 
related to Mmtidactyhis and may even be a comparatively recent 
offshoot from a M. gmnulatm-Yike form, leads naturally to 
Trachymcmtis ; the relationship can be shown thus :— 

Maniidaciylus : vomerine teeth ; outer metatarsals separated. 
GephyromanUs : vomerine teeth ; outer metatarsals united. 
Tmchymcmtw : no vomerine teeth; outer metatarsals united. 
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In. 1913 (2) we pointed out that we strongly suspected Rana 
labrosa to be the only truly endemic Ituuid in Madagascar■which 
was not supplied with the supernumerary phalanx to the digits ; 
and that Bottger’s “ Arthroleptis ( Hemimantis) hor r id as ” belonged 
to the same genus as our u Trachy mant is ( Microphryne ) mala - 
yasiad In 1914 I had an opportunity of examining Bottiger's 
type at Frankfort with Dr. Sternfeld : we were both of opinion 
that A rthroleptis horrid as should be referred to our genus, and 
that the two species horrida and malayasia were very closely 
allied. This fully confirmed our presumption as to Madagascar 
Itanids 

Besides the differences cited in the two original descriptions, 
the following distinctions were noticed ; in T. malayasia the snout 
is slightly longer as compared with the diameter of the eye and 
more pointed than in T. horrida, ; in the latter species the discs 
of the digits are larger than in T. malayasia. The tympanum in 
T. horrida is more visible and a shade larger than in the other 
species, The femurs in T. horrida are glandular, but lack the 
huge glands of 1\ malayasia which we suggested might be an 
abnormal development. In Bottger’s species the granules on the 
ventral surface end in a sharp point; they might almost be 
described as small pointed tubercles : in our species they are 
replaced by swollen granules of larger size. 

Mantidactylus argenteus, sp. n. 

This species falls into the group with large discs to the fingers, 
and with granular belly (1) : nearest ally seems to be 31. yranu- 
latus : the upper surfaces have however no asperities. 

Description .—Head flat and depressed, longer than broad ; 
snout subacuminate, practically pointed, strongly projecting 
beyond the mouth ; nostril considerably nearer tip of snout than 
eye; distance from eye to nostril i diameter of eye. Tympanum 
distinct, f diameter of eye. Interorbital space a fraction greater 
than breadth of upper eyelid, equal to diameter of tympanum. 
Boreal region concave; cant h us rostral is lightly curved; fold 
over tympanum feebly developed. Exposed part of vomers 
bearing the teeth not so prominent as iu if. granulatm , with 
large median space between them. Fingers well developed, their 
tips expanded into discs about, or a fraction more than, double 
the breadth of the penultimate joint; on the first finger, which 
is much shorter than the second, the disc is smaller than this. 
Toes moderate, their.tips expanded'into;discs, which are much 
smaller than those of the hand, being barely | their diameter. 
Toes | webbed. Inner metatarsal tubercle rather small, not 
prominent. 

Tibio-tarsal joint of ad pressed leg reaches the nostril or just 
short of it. 'Heels strongly overlapping. Distance from snout to 
vent If times as long as tibia., which is 5 times as long as broad. 

* Vide also (3). 
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Dorsal surfaces without asperities, but with very hue reticu¬ 
lations : some glandular granulations in coccygeal region. Belly, 
sides, inside of thighs, and round vent, granular. 

Colour : Above brownish-pm pie or vinous decked with dirty 
white; limbs same colour with light narrow transverse bars. 
Sides marbled with brown and silver; tympanum dirty white 
decked with silver ; lower half of eye, loreal region, snout and 
Ups, dirty white ; throat and chest silver white, yellower on chest, 
becoming dirty white on belly and thighs. 

Length from snout to vent 32 mm.; length of leg from vent 
to tip of fourth toe 52 mm. 

Size of egg in oviduct 2m mm. in diameter. 

Type a female, T. M. Cat. Kept. JS r o, .1009 ; cotype a- juvenile 
specimen, toes !| webbed, tympanum diameter of eye, tibio- 
tarsal joint of ad pressed leg reaching tip of snout. Mo. 1035; 
both in't he Transvaal Museum : origin, Folohy, East Madagascar, 
1911. 

PIjETMODGNTOUYLA TUBE1UEERA, sp. VI. 

P. notosticta (5thr., Mthn. «fe Hwtt. (2) p. (>0. 

Under the name P. notosticta , Mr. Hewitt and 1 provisionally 
•ide.ntided seven examples of this genus, indicating at the same time 
that our specimens were by no means typical (L t?.). I have since 
compared ours with the examples of this genus in the British 
Museum .and find that our specimens represent a, new form. Its 
distinguishing, (diameters are as .follows:—Mead Hat and de¬ 
pressed; loreal region very oblique; noeantlvus rostralis; a rounded 
or more or less pointed snout projecting only slightly beyond the 
mouth: discs of digits larger'than in any other known species of 
the genus ; on each side in the sacral region a small prominent 
tubercle. In the natural arrangement of the germs, P. inymnalis 
appeal’s to he intermediate between the new species and 
P. notosticta. 

Description, Head f as long as broad, Hat and depressed ; 
snout rounded or more or less pointed, extending only slightly 
beyond the mouth; loreal region very oblique; no can thus 
rostralis; interorbitul region twice the breadth of the upper 
eyelid ; tympanum distinct, ,] or nearly equal to the diameter of 
eye. Tongue typical for the genus, \ r omero-palatino teeth in a 
long chevron-shaped transverse scries, interrupted in the middle, 
and extending just beyond the cboame. Fingers moderate, dilated 
into large triangular discs, that on the third linger being § tin* 
diameter of the eve; first finger considerably shorter than 
second, with only slightly expanded disc ; hand with flat inner 
and outer metacarpal tubercles coalescing medianly. Toes rather 
short, expanded into .triangular discs, that on the fourth toe being 
about i- the diameter of the eye, that on the fifth toe small. Toes 
free*. A fiat elongated inner metatarsal tubercle, rather poorly 
developed. ; * 

* WW (t. c.) we stated tlmt the toes had trace, of webbing at the hast*. We 
wrongly interpreted the integument which is usually present in a more or less 
developed form, at the base of jobless toes in many frogs as a rudimentary webbing. 
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Tibio-tarsal joint of adpressed leg reaches as far as the eye. 

Upper parts smooth with a prominent little tubercle on each 
side overlying the expanded ends of the diapophyses of the 
sacral vertebrae Posterior parts of belly, sides, and of thighs 
near the vent, granulate. 

Colour : Ground-colour dirty white ; dorsal surface blotched or 
spotted with dull magenta, darkest on head and snout; the 
tubercle on sacral region surrounded by dark horseshoe-shaped 
blotch ; a dark line from eye, through tympanum, along side 
nearly to a point reached by tibio-femoral joint of adpressed leg. 

Length from vent to snout 30 min. 

Types in the Transvaal Museum, Cat. Kept. Nos. 1265 to 1271 ; 
No. 1269 presented to the British Museum. Origin, Ambato- 
haranana, forest of Central East Madagascar, 1911. 

The terminal phalanx is Y-shaped ; in P. notosticta it is broadly 
Y-shaped ; and in P. intjuiaalis it is also Y-shaped. So I think, 
in the diagnosis of the genus, this bone should be described as 
Y-shaped or broadly Y-shaped, rather than.as T-shaped as in the 
Brit. Mur. Cat. The internal structure of this species was 
examined ; it is typical for the genus. 
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23. On the Variation in the Number of Dorsal Scale-rows 
in. our British Snakes. By Miss Joan B. Procter, 
F.Z. S. 

[Received August 14, 1019 : Read November 4, 1919.] 
(Text-figures 1-3.) 

In a valuable paper • Dr. Butliveu lias drawn attention to 
certain points in the lepidosis of the Garter-snakes or North 
American Tropidonotus of the group Thanmopkis , and has for¬ 
mulated a series of laws regarding the loss of certain rows of 
dorsal scales, which throw much light on phylogenetic questions. 
The principal of these are as follows :— 

“ That the decrease in the number of scale-rows posteriorly is 
brought about in all of the forms of garter-snakes by the loss of 
certain definite roivs. 

“ That the order in which these rows are lost posteriorly in the 
different forms is the same as in the form having the maximum 
n umber of roivs for the genus . 

“ The individual, geographic, and racial variations in the number 
of dorsal scale-rows in the garter-snakes is brought about by the 
shortening and loss of the same scale-rows as are ordinarily dropped, 
posteriorly in conformity with the taper of the body, and there is 
evidence that this decrease is due to a dwarfing of the body” 

A short time ago Mr. Boulenger, who guides and encourages 
me in my work, gave me a copy of this most interesting paper, 
and suggested that I should find how far these laws apply to other 
snakes. I have therefore made a careful study of our three 
British snakes, as representing widely differing types subjected to 
the same climate. * 

In all I have foLmdthat there is this abridgment of certain 
longitudinal rows of dorsal scales, and that in each of these species 
the manner in which this takes place is highly characteristic. 

On examining any snake with abridged series of scales, one at 
first concludes that these have been formed by the regression of 
rows which were complete in the primitive state. All the implicated 
species, however, are not being subjected to dwarfing influences, 
as is evidently the ease with the (farter-snakes, and in some 
groups, notably the Vipers, evolution seems to tend towards 
enlargement and increased number of scales. To determine the 
manner in which any given abridgment has been arrived at, it is 
necessary to consider the scale-formula of the primitive form of the 
germs, and, in some cases, to make comparisons with individuals 
having the next highest and next lowest formula. 

1. Tropidonotus matrix has 21 scale-rows upon what may be 
called the neck, the reduction to 19, brought about by the termi- 

* “ Variations and Genotic Itelationsliips of this Garter-snakes.” Bull. 61, Smith¬ 
sonian Inst. U.S. National Museum. 1908. 
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nation of the 10th series, usually takes place at about the level of 

the (>tli ventral plate.—a, range hearing relation to the scaling at 

the back of the head, rather than that of the body. Since the 
primitive number of series for the body is probably 19 VK , if is 
this pair of series which would develop in species having 21, 
Exclusive of this, the scale-formula, is lb-17. The reduction to 
17 is brought about bv the dropping out of the IVth series in 
accordance with the laws of sequence formulated by Dr. l/tuthven 
for the Garfcer-snak.es ; which is exactly what one would expect, as 
these snakes also belong to the genus TrtqndoanUu s in the wide 


19 - 17 . 

The a,bridged series responsible for the drop from 19 to 17 rows 
are unquestionably in course of reduction. The termination of 
the lYth series (see text-tig. 1) occurs at a, point 3/5fchs down the 
length of the body, or sometimes ;>/9ths. Occasionally this series 


Text-figure 1. 



Ti'ophhmobns natrh', lateral view, to show termination of series IV., 

■ jjtlw down the body. 

fuses'with the Vth, this point being* marked by a, large scale 
hearing two converging keels. The exact range of variation where 
the I Vth series may be dropped, is *55 to *00 of the length of the 
body f, which shows that there is very little individual variation, 
and proves that the seufcellafcion of the Grass-snake is in a, stable 
condition. 

2. Gorondla amtrlaca .—On the neck tins snake has 21. rows of 
scales, the reduction to 19 usually taking place at about the level 
of the 8th ventral by the termination of series V. or its fusion 
with IY. 

The primitive number of scale-rows for this genus is 19. 
Series V., therefore, which is only present on the neck of 
O. amtrlaca , becomes progressively developed in species having 
21, or more, rows of scales. 

The complete scale-formula for G, cmslriam exclusive of the 
neck is 19—17-15. these tvvo pairs of abridged scale-rows being 
formed by reduction. 

« In view of the fact Unit it is tlie most iVeaneut number in thn genus, as well as 
in Colu.br ids g:enendly } ii'respective of Urn acuities of the species. 

f u Body’’ hi this paper.-siffnife :^ heat£ and trunk exclusive of the tail. 
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' 19-17. 

The di*oj) from 19 to 17 rows takes place by the fusion of 
series IV.* with III. (see text-fig. 2) or occasionally with V. (the 
Vlths of the original 21). The final loss of this row usually takes 
place at, a point 3/5tlis down the body, although the complete 
range of variation is from *55 to *75. 


Text-figure 2, 


i+E 


Cm'anelht ait striae, lateral view, to show fusion of series IV. and III., 
phs down the body. 

The fusion of series IV, with III. (or V.) is in active progress, 
for one finds («) individuals on which the reduction from 19 to 
17 rows takes place at a definite point on the third quarter of 
the body, anterior to which the number is invariably 19, and 
(b) individuals on which series IV. fuses, or tends to fuse, inter¬ 
ruptedly with III. on the entire anterior half of the body, and 
continues in this way until that point is readied, on the third 
quarter of the body, where the loss is final. Between these two 
extremes every intermediate form may be found, the degree even 
varying on the two sides of the body. This instability shows a 
tendency for this loss to become complete. 

17.15. , 

The reduction from 17 to 15 rows takes place by the suppression 
of series III. or its fusion with IV, (the Vlth of the original 21), 
the final loss being at a point on the posterior quarter of the body, 
but subject within this limit bo considerable variation, which 
suggests that this reduction .is comparatively recent, and still hi 
active progress. "■■ ■ 

3. Viper a hern *.—The apparently most primitive form among 
living Vipers, IVtirsinii, also has 19 rows of scales, and there¬ 
fore 17 berus , with scale formulae varying from 1.9—17—IG to 
23-21—19-17 16, must have four of its abridged series in course 
of production, and three in course of reduction. 

23-21. 

In the average individual there are 23 rows of scales imme- 

# Although in many cases the fusion is completed in such a manner ns to make it 
impossible to say which is the supernumerary row, 1 judge it to he IV.,•as. in some 
eases.tlie final scales of this row. areumdimei.ittiiy,;andiilstvilie. : occasional wiiojrwltli'': 
the Vth instead of the Illrd points to thiscouelwfiom ■ 
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diately behind the head, the drop to 21 rows taking place by the 
termination of series V* at about the level of the loth ventral. 
This series is in course of development, a.nd in several specimens 
it crops up on the middle third of the body to a degree varying 
from a single scale to a complete row, which, though it, commences 
by cropping up in an intermittent manner on this region of the 
body of some individuals, develops and progresses both forwards 
and backwards in others, and in one specimen unites with its 
originated portion on the neck giving this snake 23 uninterrupted 
rows for more than half its length. This progressive development 
of series V., which in V, bents does not ever continue beyond the 
anterior two-thirds of the body, evidently continues in species 
having 25 or more scale-rows. 

21-19. 

The second pair of series in course of development is the IYfch. 
In normal specimens which have 21 rows of scales this series 
terminates about two-thirds down the body, usually by fusing 
with the Illrd. In specimens which have 19 rows instead of 21 
it is only present on the neckits development from this point 
taking place in precisely the same manner as that of series V 
19-17. 

The first pair of series in course of reduction is that next to the 
vertebralits termination takes place on the third quarter of the 


Text-figure 3. 



Tipera hems , dorsal view, to show termination of series IV. on left side, fusion of 
series IV. with III. on right side, and termination of the penultimate series 
on both sides, Jfds down the body. 

body usually two-thirds down. In the normal Viper, which has 
21 rows of scales on its anterior two-thirds, this point almost 
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invariably coincides with the termination of series IT.; and as the 
corresponding points vary on the two sides of the snake, a variety 
of combinations result, all of which have the effect of reducing the 
number of scale-rows from 21 to 17 in an abrupt and often highly 
irregular manner. One such combination of the ending series 
was as follows:—21-20, IVtli left side: 20-19, Xth right side; 
19-18, IXth left side ; 18-17, IVth and lllrd united, right side 
(see text-fig. 3). In some other specimens the penultimate series 
ended over an inch anterior to the IYth, the regression of the 
one pair thus overlapping the progression of the other. This 
overlap is always present in specimens having 23 rows, as in 
these the amount of regression remains the same, whilst the 
progression of series V. and IV. has advanced reciprocally. 

" 17-16. 

Just before the commencement of the tail there is yet another 
reduction caused by the vertebral row, which drops out usually 
within about four ventrals of tlie end of the body. Occasionally 
the loss is less advanced, and constitutes the first reduction on the 
tail-proper; conversely regression may be more advanced, and in 
one extreme instance this series ended 22 ventrals before the end 
of the body. 

A natomical reasons for the halting-poin ts in the reduction 
and prodAction of scale-rows. 

It is clear, since the size of the dorsal scale is more or less fixed, 
that the number of rows is correlated with the calibre of the body, 
and that this number must decrease or increase, if smaller or 
larger forms are to be produced. Also, the series must vary in 
number according to the taper of the body. The posterior reduc¬ 
tions are amply accounted for by this, but the general taper of 
the body seems quite insufficient to account for the constant 
halting-point.in reduction or production of two, in the case of 
F. herns four rows, about two-thirds or three-fifths down the 
body. 

Now the number of rows must be regulated by the normal 
girth of the body; or by the girth attained by necessary expan¬ 
sion at certain points. It also stands to reason, if scale-rows are 
to be dropped, in the case of reduction, that the abridgment will 
commence where the loss in girth will he least missed, and pro¬ 
gress in this manner, so that, the portion of body where these 
rows finally persist will be that part where the skin has the 
greatest strain imposed upon it. Conversely this will be the 
point where the development of new rows will commence *. 

In T» natrix this portion is from tlie neck to a point just 
beyond the middle of the body. In the Garter-snakes when 
further reduction is necessary after the abridged rows have 

* In Kaia, for instance, the more developed the hood, the more numerous tlie 
scales, ■ 
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readied this point,- it takes place-from, the neck backwards until 
complete. 

In CL mtstriaca the IVth, which is in process of reduction, 
halts at the same point, somewhere on the third fourth of the 
body, and when further reduction is required the whole series 
commence to break up by intermittent fusion with its neighbour. 

It is thus obvious that the portion of the trunk-proper where 
the skin receives the most strain is that anterior to this halting- 
point, the greatest strain of all being on the middle third. The 
reason for this is the presence of the stomach, a fact-which I have 
verified by the dissection of 15 spirit-.specimens*, confirmed by 
the dissection and special study of three fresh specimens, taking 
particular notice of the relative positions of the pyloric sphincter, 
and the point where the final loss occurs in the involved scale- 
rows. In every case the halting-point is on a level with the 
pyloric sphincter, or some way posterior to it: in no ease does it 
occur anterior to the pylorus. To test this I took a small viper 
enormously distended with, food (spirit specimen) and stuck a pin 
into it where it first regained its normal girth. On examination 
this pin proved to have been lodged within a ventral of the point 
where the I'Vth series fused with the Illrd, on the left side; 
dissection proved this point to coincide also with the pyloric 
sphincter; the stomach-proper in this case was distended .by a 
large mouse. Most cases are of course less exact, as there is much 
individual variation, the given points usually varying a little on 
the two sides of the body. 

If one considers a shake's manner of feeding, and the length of 
time that the stomach remains distended, it Is not surprising 
that the reduction of scale-rows should be held up where the 
strain on the skin is so great, or that new rows should commence 
by out-cropping at this region. 

'Dr. J . 0. Thomson, in his paper on ophidian anatomy fi, has 
studied this question of the variation in the number of scale- 
rows, together with the external landmarks of the principal 
organs, the relative positions being given in term of venturis. 
Of Tkamnophis ordinoldes he says ;— u The relation existing be¬ 
tween the position of the viscera and the added and suppressed 
scale-rows has been studied in fifty specimens of this species.” 
“ 19-21-10-17, that is 19-rows forward, increasing to 21 at about 
the level of the heart and continuing to the end of the liver, 
then decreasing to 19, and further on to 17.” He does not, 
however, mention the stomach and its physiological bearing on 
the question, nor does he record its position in the tables of 
“ The external landmarks of the principal viscera.” 

The high number of rows behind tire head can also be accounted 
for, this area of skin being subjected to the greatest strain of all, 
by the enormous distension of the jaws in the struggle to swallow 

* 4 T. natrix, o C. aastriaea, and 6 T r . hems. 

t “ Further Contributions on the Anatomy of the Opliidm.” Proe. Zool. Soc, 1914, 
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the prey whole. What would be the use of the highly elastic 
ligamentous attachment of the inaudible, and the loose attach¬ 
ment of the bones of the skull generally, if the skin over the 
back, of the head and neck were not also capable of the highest 
distension '? The scale-rows appear first and last upon this small 
area, but the development of fresh rows almost invariably halts 
on the neck, and recommences over the region of the stomach, 
afterwards continuing forwards and backwards until the scale- 
series is complete from the head to the level of the pyloric 
sphincter—the second halting-point. It is probable that this 
procedure in the production and reduction of scale-rows will lie 
found to hold good for all snakes. 


Sexual dimorphism , 

In accordance with these principles, it follows that the female 
snake should have, or tend to have, a higher number of scale- 
rows than the male, on account of her greater girth. Dr. Hut liven 
has already made this supposition*, hut finds that it is not 
realised in the Garter-snakes, except in the case of T. radix, in 
which the greater number of males have the formula 19-21-19-17, 
whilst the greater number of females have that of 21-19-17. 

In T. natrLv both sexes have the formula 19-17, and I can 
detect no sexual variation in the amount of abridgment of 
series IT. in the 25 British specimens which I have studied. 

All the British specimens of C. austriaca in the British 
Museum have the formula 19-17-15. It may be that there is a 
sexual variation in the position of the posterior reduction, as in 
Bout of 9 females this occurred from *85 to *96 in the length 
of the body, whilst in 3 out of 4 males it occurred *75 to *85 in 
the length of the body; one cannot base conclusions, however, 
on such small material as this, or the preceding. 

In F. berm there is undoubtedly a tendency for the females to 
possess a higher formula, than the males. The number of rows 
on the middle third of the body varies from 19 to 23. In 
170 British specimens the 4 haying 28 rows were all females. 
Mr. Boulonger, who has statistics relating to 460 European speci¬ 
mens, finds that 3*74 per cent, males and 2*81 per cent, females 
have less than 21 rows, and 2*79 percent, males and 6*32 per 
cent, females have more than 21 rows. This tendency is still 
more marked in the Green Viper, Atherls squcmmger f Hallow., in 
which the male has from .19 to 21, and the female 21 to 23 rows. 

At present there is only one species known, in which this 
differentiation between the sexes is complete and constant, Mr. 
Boulanger % has recently discovered that in the Cameroon Bothro- 

* Op. cil. 

t Boulenger, ■“ Batraeiens et Reptiles recueillis par le Dr. Christy an Congo 
Beige 1912-1914” Revne Zool. Afrie. vol. vii. fasc. 1,1919. _ 

X “Un cas de dimorphism sexuel chez nn Serpent Africain ( Bothrolycus ater 
Gunth.),” Inst, de France, C. R. Ac. Sci. 1919, 
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lycus aUr Giinth. it is normal for the male to have 17, and the 
female 19 scale-rows on the anterior two-thirds of the body, 
caudnd to which the number-of rows''is reduced to 15 in both 
• sexes. The sexual dimorphism in this ease, which so amply fulfils 
Dr. Ruthveu’s supposition, led to the sexes being described as 
two species, Psmdoboodon alhopmieiatvs and' /T hrmncmulaim 
Andersson. In the female of this snake the reduction from 19 
to 17 scale-rows is effected' by. the convergence of series VIII. 
and IX., two-thirds down the body, and that from 17. to 15 by 
the convergence of series VIII. ami YU. about nine-tenths down. 
In the male the reduction to 17 rows is accomplished on the neck, 
and that from 17 to 15 takes place three-quarters of the way 
down the body, also by the convergence of the Tilth and YJIIth 
series; even this eaudad reduction is therefore further advanced 
in the male than in the female, thus completing the sexual 
dimorphism of this unique, species. ■ 
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24. On the Species of Btdamnus occurring in Borneo (CJoleo- 
ptera, Onrculionidrc). By Gvy A. K. Marshall, 
D.Sc., F.Z.8. 

! Received August 13, 1019 : Road November 4,1919.] 

(Plates I. & HA) 

Mr. G. E, Bryant, having succeeded .during a visit to Sarawak 
in securing a number of weevils of the genus Balcminus asked me 
to work them out for him. On examining the literature up to 
1914 , and such publications since that date as are available in 
this country, it came as a surprise to find-.that not a. single species 
of the genus had been described from Borneo, It is true that 
Faust (Ann. Mus. Civ. Genova, xxxiv. 1894, p. 234) has recorded 
the occurrence in both Borneo and Burma of Balcminus inter¬ 
rupt us Kirsch (1875), but there seems to he some reason for 
doubting the accuracy of his identification, at least so far as his 
single Bornean 5 was concerned. 

Kirsch \s insect was cl escribed from Malacca, and unfortunately 
his type is not available (being in Dresden), nor have I been able 
to find any species from the Malay Peninsula that can he attri¬ 
buted to it. On the other hand, his description applies adequately 
to one Indian and two Bornean forms, which represent three 
undoubtedly distinct species. It is more probable that 7?. infer- 
ruptus will be the same as the continental species, though it 
would not be surprising if the Malacca insect should prove to be 
yet a fourth species of the group. In the circumstances it has 
seemed wiser to treat the Bornean species as distinct, and they 
are described below as B. cmcdis and B. imitator , spp. n. 

In all, Mr. Bryant took 32 different species of Balaninm, of 
which 3 were represented by single specimens in too poor con¬ 
dition for description. Among the Cureulionidm sent from 
Kuching by the late Mr. E. Shelford to the Oxford and Cambridge 
Museums, which I have been able to examine through the kind¬ 
ness of Prof. E. B, Poulton and Dr. Hugh Scott respectively, 
there were only 7 species, 3 of which were not met with by 
Mr. Bryant. Although Dr. A. It. Wallace paid special attention 
to the collection of Ooleoptera during more than a year’s stay in 
Sarawak, on examining his material at the British Museum, I 
could find only a single specimen of the genus (/A unifasciatus , 
sp, n.). 

The species of Balanhms arc certain to prove far more 
numerous in the tropics than would appear at present ; for they 
would be met with only occasionally, unless specially searched for, 
owing to the fact that they breed in arboreal fruits and nuts, 
and probably therefore they will be found mainly at the tops of 
the forest trees. Mr. Bryant informs me that he obtained a large 
proportion of his specimens from the flowers of a single felled 
forest tree (Vernonia arboreci) on Mt. Matang. 

f For explanation of tlio Plates see p. 397. 
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In spile of certain obvious diversities I have preferred to retain 
all the species here described within the genus Balmrinm in its 
broad sense. The ventral structure in B. hryanti and the sepa¬ 
ration of the front coxa) in B. (Uscretico.ris are notable departures 
from the normal; but in n group of which we admittedly know 
extremely little, undue haste in erecting new genera, on single 
species is by no means desirable. 

The strong sinuation of the lateral margin of the elytra, which 
has been used in the key for the primary division of the genus, 
will no doubt be treated by some authors as of generic value. 
But in the writer’s opinion it does not present the features of a 
satisfactory generic character ; it is not correlated with any other 
structural difference, and the two divisions created by it are no 
more homogeneous among themselves than is the whole undivided 
series. It seems not unlikely that this sinuation is in the nature 
of a late adaptation ; for it will probably he found to lie correlated 
with a greater activity in flight, the cutting away of the elytra! 
margin allowing greater freedom in the use of the membranous 
wings. 

In the following descriptions no reference is made to the 
sculpturing of the elytra, except in B.-glabrieollis i because it is 
practically similar in all the other species. In these the punctate 
strife are deep and broad throughout, but narrower than the 
intervals, which bear transverse granular rugosities, these being 
coarsest near the base and becoming gradually finer behind. 

I have pleasure in expressing my thanks to Miss 0. F. Tassart 
for the great care and trouble she has taken in the preparation of 
her excellent drawings, 

Mr. Bryant has now generously presented the whole of his fine 
collection of Ourcidionidav to the British 'Museum, in which will 
be found the types of all the following species, unless otherwise 
indicated. 


d Key to the Bornean Species of Balaninus. 

L (21.) Margo elytrorum lateralis profundi* si mint us supra motopi- 
sternum lutissiumm, 

2. (3.) Segmcntiim ventri* secundum ungulo laterali posteriore vulde 

product© fere usque ml basin segment.! quart i, segment is prime 
et secuttdo pone eoxas brevissimis, small sumptis ibi tort in non 
longiorihus; elytra nigra, tortia parte apieali testacen; 3 tibiis 
postieis intus et femoribus ant iris subtus longe iimlniutis, 
tibiis anticis inhis dente Into armutis. I » brt/antiy sp. m, 3 ? * 

3. (2.) Segrnentum ventris secundum angulo lateral! 'posterior© non ant 

perparum product©; elytromm integnmeirtimi eoneolor; C T 
pedibus simplicibus. 

4. (5.) Pronotum heye nitidum, pnnetis parvis sejunctis; articulus 

funiculi primus quatuor seqiientibus simul sumptis fere 
n?qualis. 2. glahricollis, sp. 9 « 

5. (4.) Pronotum opacum, punct-is magnis reticulatim approximafcis, 

noimmuquam confluentibus; articulus funiculi primus tribus 
sequentibus simul sumptis brevior. 

6. (21.) Sagmentum ventm primum pone coxas secundo non longius. 

7. (20.) Articulus funiculi primus secumdo lougior; pronotum regu- 
lariter reticulato-piinctatum. 
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8. (11.) Elytra nigra, macula transvevsa. alba siugulat.hu pone medium 

ormita ; stria 9 ad basin elytrorum perairrens; femora postiea 
ultra elytrorum apicem evideuter extensa ; prothorax iobis 
postoeukribus august: is pried itu^. 

9. (LO.) Prothoraeis longitude latiludini baseos loqualis ; macula alba in 

elytro ab interstitio tertio ad octavum extensa ; mesepimentm 
umlique dense ulbo-sqiiumosum, motepisteruum area triangu- 
luri inula in angulo lateral i anteriorc pneditum: J set is in 
pygidio aurantiis, lacuna basali ventris minus profunda ; $ 
vostro quam femore autieo plus duplo bmgiore. 

0. hispifnfits, sp. n., J 

10. (9.) Protborax latitudine baseos brevier; macula alba in elytro ab 

interstitio quarto ad sextum nut soptimmn extensa; mesepi- 
liierum squamulis albis nullis aut perpmieis, metepisteruum 
ad basin omnino alho-squainosum ; $ setis in pygidio liigro- 
bnmneis, lacuna basali ventris profunda; vostro quam 
femore antieo sesqui-longiore. 1. enteavatm, sp. n., S ? * 

11. (8.) Elytra tVciis albis nullis; stria 9 elytrorum basin non at tin- 

gens; femora postica ultra (dytrorum apicem non aut perpa- 
rum extensa ; protborax loin’s postocularibus nullis. 

12. (17.) Elytra interstitio secundo conspicue pallido-squamoso, excava- 

tioue suturali imoquali in elytro dextro profund iore quam in 
be vo. 

13. (10.) Pronotum vitta media, pallida ornatum. 

11. (15.) Vitta media prothoraeis e squamulis transversis composite .; 

elytra vitta pallida in interstitio sox f p perfect# ; $ tibiis pos- 
ticis interne supra corbulam profttude excisis. 

5. cA'fiiaijwSi sp. n.. £ ^ . 

15. (11.) Vitta media prothoraeis e squamulis longjtndiualilms compo¬ 
site: elytra vitta pallida interstitii sexti in tevtia parte basali 
obsolete ; & incognitus. 0. scsqnilincatns, sp. u,, $ . 

18. (13.) Pronotum vitta media nulla; tibiis pustieis interne non 

excisis. 7. bilineoltn s*, sp. m. g <j? . 

17. (12) Elytra interstitio secundo non conspicue pallido-squamoso, ex- 

cavatione suturali mquali. 

18. (19.) Jntegumentum nigrum, supra, squamulis fuse is incouspicuis 

maximum partem indutum; pronotum utrimque in dimidio 
basali vitta lata laterali miniato-squamosa; elytra interstitio 
tertio in dimidio basali spars ini, sutum in dimidio apieali late 
et dense miniato-squamosa. 8. ■ muutv>tmrd-lus } sp. n., $. 

19. (18.) Integumentum rufo-brunneimi, supra sat dense fernigiiieo-sqqm- 

inosum, linen vnedia prouoti et elytris versus apicem pallido-* 
squamosis. ' 9. ritftUus, sp. n., $ . 

20. (7.) Articuli duo basaies funiculi lequales; pronotum crebre gyroso- 

euvumlatum, 10. f/i/rosicolliSy sp. n., ! f 3 . 

21. (8.) Segnumtum ventris primum pone coxas secumb lotigius; sutum 

elytrorum in dimidio posteriore setis spinifonnibus oblique 
' elevatis armata, 

22. (23.) Corpus et pedes nigri; fimbrim tibiamm apicales mfo-fkvid®; 

pronotum sine vitta media pallida ; scutellum subquadratmn 
elevatum. 11. niyi'ovhu reus, sp. m, J V. 

23. (22.) Caput et protborax et pedes ferriiginei, elytra migra; fimbrke 

tibiamm apicales fusese; pronotum vitta mediapallidaorna- 
. turn ; scutellum depressum, lougius quam latius. 

12. nigrorufnn, sp. n., 

24. (1.) Margo elytrorum lateralis non simiatus; metepisternum non 

diktatum : segmentum ventris primum pone .coxes secundo 
longius. 

25. (62.) CoxaMUitieie contigme. 

26. (59.) 'Antennae artieulb clava* secundo multo lafciorc. quam longiore, 

27. (56.) Sut'nra elytrorum in dimidio basali evideuter depressa. 

28. (53.) Scrobes antemiarum prope basin infra rostrum product!; margo 

inferior rostri (a latere inspeetus) caput attingens Iouge supra 
marginem inferiorem oeuli. 
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29. (32.) Elytra, nee .fasuite nee maculis nlhis oruala; seutollmu dense 

albo-squamosum. 

30. (31.) Tibite postieiu marline dorsnli si i mala? at squamis intis itiduHo ; 

venter segment is duobu* basalilms squamis latis albis dense 
iudutis. 19. (ttihjHU'lituS) nji . n M 

31. (30.) Tibia; posticus reetm et. squamis august is sell form i bus iiidnt-aa; 

venter totus squamis angustis sparse indulus, macula parva 
laterali e squamis latiorilms in seamen to secundo oxcepta. 

I t. mMgf uit, sp, u., + . 

32. (29.) Elytra nigra, fasciis ant maculis albis oruata. 

33. (34.) Rostrum in parte basali late dilafcatmn; autnmmrum seapus 

bmdssimus, artieulis duobus busalibus funiculi brevior. 

15, fomhlirostriS) sp. n 

31. (33.) Rostrum versus basin non dilntatum; nntonunrum sea pus 
iongus, artieulis -1 aut 5 busalibus funiculi mqualis, 

35. (38.) Pronotum maculis basalibus albis nullis j scutollum dense albo- 
sqtuimosum. 

3(1. (37.) Elytra macula postmedia,uu albo-sqiuunosa in inter?, titio secundo, 
ct ibidem squamis el setis sutundibus alius in interstitio 
primo; c? segmento ventral! quinto fasciculi* duobus apical i- 
lms c setis long-ioribus compusitis. 16. triiwlutm, sp. £ 

37. (33.) Elytra maculis postmediauis albis in interstitiis 2 et 3, nec 

squamis nec setis albis in interstitio primo; fascieulis ven- 
tralibus e setis brevibus cum uiio solo ion gi ore coin posit is. 

17. COMiKHW> Sp. U,, <J 

38. (35.) Pronotum in ntroque late,i$ macula basali alba. 

39. (TO.) Dorsum squamis angustis albis et tlavo-bruimeis mist is iudu- 

tum; pronotum nmeulis busalibus albis parvis et iuconspieuis; 
scute! lum dense al bo .squamosum; elytra pone medium albo- 
fasciata. 18. imijltsciafm, sp. n. 

40. (39.) Dorsum (maculis albis except is) squamis tnntum fuscis indu- 

tum ; pronotum maculis busalibus albis conspicuis. 

41. (48.) Elytra .linea brevi apicali alba in interstitio prime aut secundo; 

scutelluin nigrum. 

42. (43.) Elytra linen apicali alba in interstitio secundo ; femora position 

ultra elytrormn npicom loiige extensa. 19. ducemmintnx, sp. n 

43. (42.) Elytra linen apicali alba in interstitio prime; femora portion 

elytrormn apicem tantum lireviter excedentin, 

41. (45.) Elytra ad basin tantum in interstitio primo albo-vittata. 

29, ijniiicinu'. sp. n., $ 

45, (44.) Elytra ad basin in interstitiis 1-4 last,;ia curvata alba utnimpu* 
cum_ maculis pronoti eonjuncta, et fascia secunda alba pone 
medium. 


46. (47.) Fuuiculus articulo primo quain secundo paidum hvovioro; elytra 
ad apicem Iiuea marginal! albo-squamosa; $ segmento ventris 
secundo ad Intern posticc evidenter ungulate, segmcuto quinto 
ad apicem predunde excise et utriiujue triaijgularifer product,o; 

V legmen to quinto in medio profunda Invent o, 

21 . mutlh, sp, a., c 4 V 

1<. (40.) Funiculusartieulo primo qmmi secundo paulum longiore; elytra 
in margine apicali non nlbo-squumosa; $ segmento ventris 
secundo postice truncato, segmento quinto ad apicem vix 
smuato nec producto; ^ segmento quinto non itnpresso. 

22. imitator, sp. n.. g 

Elytra tinea alba juxta-sntnrali nnlla. 

ScutelRim nigrum, anticc profunde excisum; statura major 
(5 -5 5 mm.). 23 > deeeptor, sp. m, $ 

Scutellum integnun, squamulis albis plus minus dense iudutum; 
statura minor (2*5-3*5 mm.). 

Frotbonix macula basali alba utrimque mesepimorum non atfciu- 
gonte; elytra ad basin squamis albis tantum in interstitio 
secundo et maculis postmedinnis albis in interstitiis 2, 3, 7, 8. 

24, donmodns, sp. m, , 


48. (41.) 

49. (50.) 

50. (49.) 

51. (32.) 
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52, (51.) Pvotliorax macula basali utriinquelucsepinuTo coufcigua; elytra 
ad basin sq.namisalbis in intorstitiis 1-4, at fascia postmediaim 
in interwtitiis 18. 25, sp. it.. . 

55. (28.) Scrobes antennarum omninu latmik's; maviro inferior vo.stri 
caput uttiugeus ad marginem iuffi'iorcui oeuli; rostrum ad 
basin front** non lathis. 

51. (55.) Saturu elytrorum luqualiter impressa; prothorax carina media 
tonui instructiiK ; funiculus articulo prime quam sec undo 
panlum long'iore, 26. shelfordi, sp. n., 2 . 

55. (54.) Sutura in elvtro recto mag is impressa; prothorax non carmatus; 

funiculus articulo 1—2 + 34-1. 27. pnsio, sp. n„ A'. 

56. (27.) Sutura elytrorum ad basin non impressa. 

57. (58.) Dorsum nigrum, macuKs albis definitis notatum. 

28. del iced ulus, sp. n .,' $ if. 

58. (57.) Pronotum nigrum; elytra picea, squamulis ftilvis irrorata. 

20. eiigeuke, sp. in, S 5 • 

59. (26.) Autenme articulo clavm secundo fere duplo long'iore quam 

latiore. 

00. (61.) Elytrorum sutura ad basin non impressa: funiculus articulo 
1=2 + 3, articulo chute secundo ad basin valde constricto ; 
elytra vitta sutuvali lata alba in tertio basalt ot Iinea stiturali 
augusta in dimidio apicali ornafca. 30. loii</ldctvis , sp. n. } y . 

61. (00.) Elytrorum sutura ad basin profundi* ft unequal iter impressa; 

funiculus articulo 1 — 2 + 3+ 1 + 5, articulo da vie secundo ad 
basin vix constricto; elytra area mngua coummni cervino- 
squamosa. 31. sellatiis, sp. n., 9 , 

62. (25.) Coxa* antieie evidenter separata.*. 32. disci*etico,vk\ sp. u., 9 . 

1. BALANINUS BRVANTI, Sp. 11. (PI. I. fig. 8.) 

6 2 * Xu tegument black, except pact of the elytra, rather 
more than the apical third being testaceous; the lower surface 
of the head, the sides of the prosternum and the black portion of 
the elytra, thinly clothed with small hair-like scales, the basal 
margin of the pronotum with a single row of rather broader 
scales ; the testaceous portion of the elytra densely clothed with 
broad yellow scales (except interval 1), which mostly become 
narrower towards the apex; the front portion of the prosternum, 
the mesa- and m eta stern um with similar and equally dense scales, 
those on the venter being paler and narrower. 

Hmd with the rostrum arising* from about the middle of the 
eye (in lateral view), the forehead nearly parallel-sided and about 
two-thirds the width of the base of the rostrum. lioslrum—6 * a 
little shorter than the body (7 : 9), rather coarsely punctate near 
the base, with a broad lateral furrow ending shortly before the 
end of the serobe, which latter passes beneath the rostrum at the 
base and does not extend beyond the antenme; g, as long as the 
body, the basal punctures less coarse, the lateral furrow shorter 
and shallower. Antemm inserted at ( d) or behind ( $ ) the 
middle of the rostrum ; joint 1 of the fuuiele equal to 2 +-3, 
2 longer than 3, 3 equal to 4, 5 to 7 shorter and subequal, but 7 
a little broader ; the club fusiform, joint 1 slightly longer than 
2 or 3. Prdthomcc a little broader than long, broadest near the 
base, slightly constricted at the apex, the sides gently rounded ; 
'•the basal margin very slightly produced in the middle, the apical 
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margin almost vertical at the sides, without.any trace of post¬ 
ocular lobes ; the upper surface with reticulate and partly con¬ 
fluent punctures, with a mere trace of a median smooth line, and 
with short recumbent brown setae. Scn-tellum almost circular, 
with a few minute pale setae. Elytra more elongate than usual, 
the shoulders rather accentuated by a shallow sinuation just 
behind them, the apices separately rounded, the lateral margins 
very deeply sinuate above the metepisternum, the suture deeply 
and quite symmetrically impressed in the basal half, and strise 
9 and 10 not quite reaching the base. Legs thinly clothed with 
recumbent white setup all the femora with a small sharp tooth • 
<$ with a short truncate process on the front coxae, the front 
femora with a fringe of long hairs beneath, the front tibia? with a 
broad internal tooth behind the middle, the hind femora with 
a long sharp tooth midway between the usual tooth and the base, 
the hind tibiae strongly flattened internally ami there clothed 
with a fringe of long hairs *, 5 with the legs simple, the inner 
apical face of the front tibia? rather deeply excavated. Venter 
with segments 1 and 2 extremely short behind the coxa?, 1 being 
shorter than 2, and the two together about as long as 3 along 
the same line ; the outer angle of 2 strongly produced, almost 
reaching the base of 4 and thus separating 3 from the elytra ; the 
pygidiuni of 6 broadly exposed and very convex, with short 
recumbent setse. 

Length , 3*8-4 mm.; breadth, 1 *9-2 mm. 

Sarawak : 1 d, Mt. Matang, 1000 ft., 13. ii. 14, and 1 § / 
Mt, Merinjak, 2200 ft., 27. v. 14 (G. E. Bryant ), 

A very distinct and aberrant species, not only in its colouring, 
but also in the structure of the basal ventral segments and the 
secondary sexual characters on the legs of the cT, the additional 
lower tooth on the hind femora being a very imusual feature 
among the Oureulionidau 

2, Balaxints glabricollis, sp. ii. (PI. I. fig, 7.) 

5 . Black or dark piceous, shiny; the whole of the lower sur¬ 
face and the elytra (except the shoulders) densely covered with 
elongate and apicallv truncate fawn-coloured scales, and a row of 
similar scales along the basal margin of the pronotum. 

Head with the rostrum arising from about the middle of the 
eye (in lateral view), the forehead with a central fovea, nearly 
parallel-sided and almost as broad as the .base of the rostrum. 
■Erntrum extremely long (14 mm., without allowing for the curve), 
porreet for two-thirds of its length, densely punctate close to the 
base, except for a rather broad smooth central line, without any 
lateral furrow or earina, the serobe entirely lateral and not 
extending beyond the antenna?. Aniernue inserted far behind 
the middle of the rostrum ; joint 1 of the fimiele very long, as 
long as the succeeding 34 joints, 3 nearly as long as 2, 4 a little 
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shorter and equal to but thinner than 7, T> and 6 still shorter and 
equal; joints 3-7 bearing recumbent setiform white scales, their 
density increasing outwardly; the club fusiform, clothed with 
fulvous pubescence, joints 1 and 2 equal and a little longer than 
broad, 3 distinctly shorter. Prothorax about as long as broad, 
broadest at the base, the sides scarcely rounded except just before 
the broad shallow apical constriction; the base marginate and 
produced in the middle, the apical margin rounded dorsally and 
without postocular lobes; the upper surface smooth and shiny, 
with numerous small separated punctures and no smooth central 
line, the sides of the prosternnm with larger and closer punctures. 
Scutellum relatively small, longer than broad and with a- few 
minute pale scales. Elytra elongate eordiform, the shoulders not 
very prominent, the sides nearly straight, the apices almost 
jointly rounded, the lateral margins deeply sinuate near the base ; 
the upper surface almost flat, with comparatively narrow and 
shallow strife, which become much shallower behind, strife 9 
and 10 practically reaching the base, the suture deeply and 
symmetrically impressed in the basal half; the intervals broad 
and plane, with fairly close and slightly wrinkled punctures. 
Legs very long and slender, with sparse setiform pale scales; the 
hind femora projecting shortly beyond the apex of the elytra and 
the tooth on them but little larger than that on the mid femora. 
Sternum with a deep impression along the upper edge of the 
inetepisternum, the projecting margin bearing a. fringe of over¬ 
hanging scales. Venter with segment 1 distinctly longer than 2 
behind the cox®, the external angles of 2 scarcely produced. 

Length , 8*4 mm.; breadth, 4 mm. 

Sarawak: 1 ? , Mt. Merinjak, 2200 ft., 27. v. U(G.E. Bryant). 

Differs from all the known Bornean species owing to its 
smooth pronotum and the impression on the metepisternum, 

3. Balaninus rjspilotits, sp. 11. (PL I. fig. 2.) 

d 2 * Bather dull black, with patches of pure white scales; 
the elytra with a transverse white band behind the middle 
extending from interval 3 to 8 or 9, and an elliptical marginal 
patch at the apex which does not quite reach the suture; in the 
2 only there are also a few white scales near the base of 
interval.2; the front of the prosternnm, the mesepirneron, the 
mesosternal process, the whole side of the metasternum (except 
the apex of the metepisternum and'a' small triangular patch at 
its base) and the entire venter, densely covered with broad white 
scales; the coxae, the rest of the mesosternum (except the 
episterna, which are bare) and the centre of the metasternum 
with narrower, greyish white scales. Head with the rostrum 
arising from about ( J ) or above ( d ) the middle of the eyes, the 
forehead about two-thirds the width of the rostrum at its base 
and with a shallow fovea. Rostrum — d , only a little more than 
Prog. Zool. Soc.—1919, No. XXVI. ” ' 26' 
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half the length of the body (6 : 11), rather strongly and closely 
punctate in the basal half and finely and sparsely so beyond, with 
a smooth central line in the basal half, a shallow punctate lateral 
furrow (nearly as long as the serobe) bounded below by a low 
carina, below which is an inipmicbate and longitudinally st,violate 
area, the scrobe passing partly beneath the rostrum at the base 
and extending slightly beyond the antennas; 5, much longer 
than the body (3 : 2 ), less strongly punctate at the base than in 
the o and extremely minutely punctate beyond the antemue, the 
lateral furrow only one-third the length of the scrobe, and the 
stviolate area beneath it lacking. Antennae inserted at (d ) 
or far behind (2 ) the middle of the rostrum, the scape not 
reaching the eye; joint 1 of the futricle longer than 2, joints 
3 and 4 shorter and subequal. 5 and G again a little shorter and 
equal, 7 equal to 3 ; the club with brown pubescence, joint 1 dis¬ 
tinctly Longer than 2, and 2 than 3. Prothorax as long as broad, 
broadest at the base, the sides gently rounded, the apical constric¬ 
tion very slight; the base not marginate and but little produced 
in the middle, the apical margin feebly arcuate, the postocular 
lobes feeble; the upper surface with regular reticulate punctures 
and a very short central smooth line, the punctures on the sides 
of the prosternum with rather broader intervals. Scutellum 
small,bare, usually with a transverse, shallow impression. Elytra 
longer than broad (13: 10), the lateral margins deeply sinuate 
near the base, the apices separately rounded; the basal sutural 
impression deep and not quite symmetrical so that interval 1 on 
the right elytron is narrower than that on the left, stria* 9 and 
10 practically reaching the base; the intervals transversely 
rugose and on the Black areas with short dark recumbent seta?, 
which are longer and slightly raised on the apical third of the 
suture. Legs very long and slender, especially the front femora 
in the J , the hind femora exceeding the apex of the elytra and 
bearing a tooth that is no larger than that on the mid femora. 
Venter with segment 1 distinctly shorter than 2 behind the coxae, 
the apical angles of the latter moderately produced; segment 5 
of <3 broadly sinuate at the apex and with a broad central 
depression, flanked on each side at the apex by a dense erect tuft 
of reddish-yellow hairs, the pygidiuin being densely clothed with 
similar erect hairs; segment 1 of d. very broadly but shallowly 
impressed. 

Length, 8*4-8'8 mm.; breadth. 4-4*4 mm. 

Sarawak : I d . Mt. Matang, 2000ft., 24. xii. 13 ( G . E. Bryant); 
1 d ? Quop, iii.1914 (G.E.B.); 4 dd, 2 $ ?, Mt. Merinjak, 
2200 ft.,,, 23. y. 14 (G. E. B. —types) ; 1 g, Banting, 12. iv, 1915. 
( G.l). Allen), S.E. Borneo : 1 d., Martapura, 1891 ( W, Doherty). 

The Martapura d differs from the others in having a white 
: spot at.the base of interval 2, and the transverse band and the 
apical pate!) on the elytra linked together along intervals 8 
and 9. 



OF BALAXIXT'S OCCURRING IX BORNEO. 


4. Balanixus exc ay at u s , sp. n. 

Colouring as in B. hispilotas , sp. n., except that the transverse 
white patch on the elytra, extends only from interval 4 to 6 or 7, 
and the white scales at the base of interval 2 in. the $ are 
lacking; beneath, the scales in the centre of the prosternal white 
patch are much narrower than the outer ones, exposing the 
integument, the mesepimeron bears at most only a. few white 
scales, the mesosternal process is clothed with narrow scales, the 
metepisternum has no have basal patch, and the scales on the 
venter are much narrower. 

The following are the principal structural differences from 
■ B. bi&piloius :—Head with the rostrum arising from about ( d ) or 
well below ( 5 ) the middle of the eye. Rostrum, — <7 , much less 
strongly or densely punctate, without a smooth central line, the 
lateral furrow almost ini punctate ; 5 , much shorter, being only 
of the same length as the body. Anlemuv with the scape reach¬ 
ing the eye in the 5 but not in the d . Prothorax shorter than 
its basal width, its sides more strongly rounded. Elytra jointly 
and rather shallowly sinuate at the apex. Venter with segment 1 
of d deeply excavated and containing a short median furrow at 
the base; segment 5 of d hardly sinuate at the apex, not 
depressed in the middle, and with a small curved tuft of brown 
hairs on each side of the hind margin, the hairs on the pygidium 
being blackish brown. 

Length , 5*2-6*4 mm.; breadth, 3-3*2 mm. 

Sarawak: id, 15, Mt. Merinjak. 600-2200ft., v. 1914 
(types), and 1 d , Mt. Matang, 3200 ft., IB.xii. 13 (G, E. Bryant). 

The d from Mt. Matang has a few white scales near the base 
of interval 2 on the elytra. 


5. Balaninus excisipes, sp. n. (PI. I. fig. 3.) 

d 5* Dull black, with yellowish-grey stripes; the head with 
a few white setiform scales above and below ; the prothorax with 
a central yellowish stripe and scattered isolated white scales at 
the sides ; the elytra with two complete yellowish stripes on 
intervals 2 and 6 (the scales in the former being larger), 
intervals 8-10 covered with pale scales, those on the basal third 
being narrow and 'whitish, 'the remainder broad and yellowish, 
intervals 3, 4 and 7 with some pale scales at the apex, and a few 
at the base of 4, the rest of the surface rather thinly clothed with 
narrow brown•'scales’; the . prosternum with only a few larger 
whitish scales on the iufcercoxal process, the sides of the meso- 
arid .metastern nm densely clothed with broad yellow scales, the 
centre of the sternum and the whole venter fairly closely .covered 
with narrower whitish scales. 

Head with the rostrum arising from about (5) or well above 
( d) the middle of the eye (in side view). Rostrum ,— d * much 
shorter than the body (3 : 5), with a smooth median line in the 
basal half and three rows of punctures on each side of it, without 

26* 
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any definite lateral furrow or carina, the scrobe not quite passing 
beneath the base of the rostrum; J , rather shorter than the 
body (4:5), the punctures finer, the scrobe quite lateral. 
Antennm inserted at ( o ) or behind ($) the middle of the 
rostrum, the funicle with joint 1 distinctly longer than 2, 
3 longer than 4, and 4-7 almost equal; the club with joint 1 
very slightly longer than 2, and 2 than 3. Prothorax distinctly 
broader than long, the sides subparallel for a short distance from 
the base, then roundly narrowing to the apex, the apical con¬ 
striction obsolete; the apical margin feebly arcuate dorsally, the 
postocular lobes absent; the upper surface retieulately punctate 
throughout. Scutellum small, rounded, with a few minute seta 1 . 
Elytra a little longer than broad (6 : 5), the lateral margins 
deeply sinuate, the apices jointly sinuate; the basal sutural 
depression deep and asymmetrical, the edge of the right elytron 
being more depressed than that of the left, the apical portion of 
the suture without erect spine-like set*®; stria? 9 and 10 not 
quite reaching the base. Legs comparatively short, the hind 
femora not exceeding the apex of the elytra; the femoral teeth 
sharp and spine-like, the hind tibia? of the 5 with a deep notch 
on the inner edge just at the top of the corbel. Venter with the 
two basal segments of equal length behind the coxa?; segment 5 
of d sinuate on its posterior edge and with a shallow apical 
impression ; the pygidium with a dense pointed tuft of brown 
hairs. 

Length, 4 mm.; breadth, 2 mm. 

Sarawak: 1(5, on flowers of Yernonia arborea , Mt. Malang, 
1000 ft,, 10. ii. 14 (type), and 'IS 1 $, Quop, iv. 1914 
(G. E. Bryant ). 

(>. Balaxinus sesqutlineat us, sp. n. (PI. I. fig. 6.) 

2 . Colour dull black, with yellowish-white stripes; the head 
with a few sparse scales beneath ; the pronotum with a pale 
central stripe, which is broadest at the base and gradually nar¬ 
rows to the apex (the scales themselves being broad near the base 
and diminishing towards the apex), and a, small basal pale spot on 
each side; the elytra with a complete stripe of broad scales on 
interval 2, that on 6 being obsolete in the basal third, the apical 
half of intervals 7 and 8 and almost the whole of 9 and 10 
thinly clothed with narrow whitish scales, and intervals 3 and 4 
with -a few pale scales'at the apex ; the prosternum with a dense 
patch of broad white scales in front of the coxa?, and isolated 
narrow scales on the sides; the meso- and metasterna with 
separated broad scales, but these are densely packed on the mes- 
epimeron and on the sides of the metasternum, except on a patch 
at the base of the metepisternum where the scales are minute; 
the venter with fairly dense whitish scales of intermediate 
width 

Head with the rostrum arising from well below the middle of 
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the eye, the lower surface being about on a level with the lower 
edge of the eye. Rostrum, shorter than the body (5 : 7), finely 
and sparsely punctate at the base, without any lateral furrow or 
carina, the scrobe entirely lateral. Antenna inserted well behind 
the middle of the rostrum, the scape reaching the eve; the 
funicle with joint 1 slightly longer than 2, and 3 than 4, 4-7 
almost equal in length; the club elliptical, joint 1 slightly longer 
than 2, and 2 than 3. Prothorcix very slightly broader than 
long, the sides subparallel near the base, then roundly narrowed 
to the apex, the apical constriction faint: the apical margin 
feebly arcuate dorsally, and with no postocular lobes ; the upper 
surface with regularly reticulate punctures. Elytra as in 
B. excisipes , but more rapidly narrowed behind, so that the 
shoulders appear more prominent; the scales on interval 2 are 
distinctly broader, being 3-4 deep in the broadest part and 2 deep 
near the apex (5 and 2 respectively in B. e.vctsipes). Legs as in 
B. Gxcistpes J ? except that the internal basal sinuation of the 
tibia) is distinctly deeper, and the scales on the upper surface of 
the hind tibia) are rather broader than any others on the legs. 

Length , 3mm.; breadth, 1*6 mm. 

Sarawak : 1 § , on flowers of Yernoma arbor ea, Mt. Mat an g. 
1000 ft., 12. ii. 14 (hr. E> Bryant, type); 1 $, on flowering tree, 
Kuching, vii. 1900 (R. Shelford ). 

In B. excisipes the central stripe on the pronotum is much 
broader and composed entirely of transverse scales, whereas in 
the present species all the scales lie longitudinally, except those 
at the extreme base. 

7. Balaninus biline atus, sp. n. (PI. I. fig. 4.) 

S $ * Colour dull black, the pronotum without pale markings; 
the elytra with a stripe of broad, pale yellow scales on interval 2 
from the base to beyond the middle (the scales 4-5 deep at its 
broadest), an apical patch of similar scales between stria 2 and 
the margin and extending forwards on intervals 5-7 as far as the 
termination of the stripe on 2, intervals 8-10 thinly clothed with 
minute setiform white scales; the prosternum with a dense ante- 
coxal patch of broad yellowish scales, the sides with narrower 
isolated whitish scales; the meso- and metasternum with broad 
yellowish scales which are fairly dense throughout except in the 
middle of the ;mesosternutn; the abdomen densely clothed with 
narrower whitish scales. 

Head'with the rostrum arising at about ( A ) or well below ( J ) 
the middle of the eye. Rostrum — A , two-thirds the length of 
the body, rather irregularly punctate in the basal half, with 
a very narrow smooth central line and a punctate lateral furrow 
extending for about four-fifths of the scrobe, which passes 
beneath the base of the rostrum and not beyond the antenna ; $ , 
shorter than the body (7 : 9), the punctures finer, and'the lateral 
furrow shorter. Ante tn up- inserted about (d) or well beMpd ( ? ) 
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the middle of the rostrum ; the frmicle with the outer joints very 
short, 1 much larger than *2, joints 3 and 4 equal, 5-7 a little 
shorter and subequal, 7 as broad as long; the club elliptical and 
comparatively large, being about as long as the five preceding 
joints, joint 1 longer than 2, and 2 than 3. .Prothorax and 
scuiellmn as in B. excisipes . Elytra also as in B. excisipes , 
but slightly narrower (length : breadth as 5 : 4). Legs com¬ 
paratively short, the hind femora, not exceeding the apex 
of the elytra,, the femoral teeth sharp and spine-like; the 
basal siimation of the tibke as deep as in B, sesquilineatus, 
the bind pair clothed above with small setiform scales like 
the rest of the legs and not notched in the d • Venter with 
segment 1 shorter than 2 behind the coxae; segment 5 of d 
with a small bunch of hairs on each side, the pygidiuni rather 
broadly exposed and covered with, yellowish-white hairs. 

.Length , 3-4 mm. ; breadth. 1*6-2 mm. 

Sarawak; 1 d 1 $ , Qtiop, iv. 1914 (G. E, Bryant ). 


8. Bad AKIN ITS SEMIS UTITRELLUS, Sp. 11. 

d . Colour dull black, the pronotum on each side with a broad 
stripe from the base to the middle composed of dark pink 
separated transverse scales, and a few pale setiform scales on the 
disk and at the sides; the elytra with a diffuse stripe of pale 
narrow scales from the base to'the middle, a broad dense sutural 
stripe on the apical half formed of broader pale pink scales, 
interval 7 with a diffuse stripe of similar whitish scales, and the 
remaining intervals with a few white setiform scales scattered 
among the dark ones; the prosternum with sparse narrow white 
scales, a small dense ante-coxal, patch of broader pink scales and 
a, few pink scales on the sides ; the meso- and metasternum with 
sparse white scales and a broad lateral stripe of dense pink scales ; 
the venter with fairly dense whitish scales. 

Head with the rostrum arising from about the middle of the 
eye. Bo strum comparatively short and stout, much shorter than 
the body (4 : 7). rather coarsely and confidently punctate on the 
basal section, with a very narrow smooth central line and a broad 
punctate lateral furrow, nearly reaching the antenna and bounded 
below by a distinct carina, the serohe passing beneath the base 
of the rostrum and not beyond the antenna. Antemue inserted 
just behind the middle of the rostrum, the scape not quite 
reaching the eye; the funicle with joint 1 longer than 2, 3 and 4 
subequal, 5-7 shorter, subequal and about as broad as long; the 
club as long as the four preceding joints, joint I much longer 
. than 2, which is but little longer than 3. Prothorax nearly as 
long as broad, broadest at the base, the sides gently rounded, 
the apical constriction very feeble, the apical margin truncate 
dorsally and without postocular lobes; the upper surface deeply 
and reticulately punctate. Scutellum almost circular, bare. 
Elytra comparatively elongate (5 : 4). the margins deeply sinuate, 
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the apices almost jointly rounded; the sutural impression deep 
and almost symmetrical, but slightly inclined to the right, the 
apical area, without raised seta ); stribe 9 and 10 almost reaching 
the base. Legs comparatively short, the bind femora not exceed¬ 
ing the apex of the elytra, the femoral teeth sharp and spine-like; 
the basal sinuation of the tibia) rather shallow, the hind pair 
clothed above with broader pink and white scales. Tenter with 
segment 1 shorter than 2 behind the coxa?, segment 5 simple. 

Length , 2*8 mm.; breadth, 1*6 mm. 

Sarawak: 1 d, on flowers of ' Vernonia arborea, 8. ii. 1914 
(G. E. Bryant ). 

9. Babanin us rufulus, sp. n. 

d. Colour brown, the upper side fairly densely clothed with 
rather narrow, reddish brown scales: the pronotum with a 
narrow central line of longitudinally placed yellowish scales; the 
elytra with a large apical area clothed with broader yellowish 
scales and a short stripe of similar scales at the base of interval 2; 
the whole sternum clothed with separated broad yellowish scales 
which are denser on the mesepimeron and the margin of the 
mesepisternum, the scales on the venter being denser and 
narrower. 

Head with, the rostrum arising from well below the middle of 
the eye; the vertex thinly, the forehead densely covered with 
scaling. Rostrum (broken at the apex) distinctly punctate 
laterally at the base, but without any lateral furrow or eari'na, 
the aerobe not passing beneath the rostrum nor exceeding the 
antenna. Antennae inserted far behind the middle, the scape 
almost touching the eye; the funicle - with joint 1 distinctly 
longer than 2, and 3 than 4, 5 the shortest, 4, 6 and 7 subequal 
and a little longer than broad ; the club about as long as the four 
preceding joints, joint 1 a little longer than 2, and 2 than 3. 
ProthoraiV a little broader than long (8 : 7), the sides subparallel 
for a short distance from the base, then roundly narrowed, with¬ 
out any apical constriction, the apical margins feebly arcuate 
dorsal ly and without any postocular lobes; the: upper surface 
with regular reticulate punctures. Smtellmn 'nearly circular, 
with a few minute scales. Elytra with the lateral margins 
deeply sinuate and the apices jointly emarginate; the basal 
sutural impression deep and asymmetrical, the edge of the right 
elytron being depressed below that of the left, the suture without 
raised seta? at the apex, striae 9. and 10 not nearly reaching the 
base. Legs comparatively short, the hind femora not exceeding the 
elytra, the femoral teeth sharp and spine-like, the basal sinuation 
on the tibia? well marked, the hind pair with fine setiform scales 
above like the rest of the legs. Venter with the two basal 
segments equal behind the eoxse. 

Length, 2*6 mm.; breadth, 1*4 mm. 

Sarawak.* 1 J , on flowers of Vernoma arborea^ Mi, Matang, 
1000 ft., 8. ii, 1914 (G-. E, Bryant). 
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10, Balaninus gyrosicjollis, sp. n. (PI, II. fig. 2.) 

c $ 5 * Bull black, clothed above with narrow dark brown scales 
mottled with whitish ones, and with a faint central paler stripe 
on the pro not um ; beneath, with separated narrow whitish scales 
throughout, and without any of the usual dense patches of 
broader scales. 

Bead with the rostrum arising from well above the middle of 
the eye in both sexes, its upper surface being on a level with the 
top of the eye ( rf ) or a little below it { $ ). Rostrum — $ , two- 
thirds the length of the body, rather coarsely and conflue-ntly 
punctate in the basal section, without any smooth central line, 
but with a very shallow broad lateral furrow reaching the 
antenna and bounded below by a distinct carina, the scrobe 
passing beneath the base of the rostrum and extending shortly 
beyond the antenna; § , seven-eighths the length of the body, 
the lateral furrow scarcely shorter, and the punctures rather 
finer. Ante-mice inserted behind the middle of the rostrum in 
both sexes, the scape not reaching the eye; the funicle with the 
two basal joints equal, 3 slightly longer than 4, 5-7 a little 
shorter and equal in length ; the club short, ovate, as long as the 
two preceding joints, joint 1 slightly longer than 2, and 2 than 3. 
Prothorax slightly broader than long (6 : 5), broadest at the base, 
the sides rather strongly rounded, with a distinct apical constric¬ 
tion, the apical margin truncate dorsally and without postocular 
lobes ; on the upper surface the reticulate punctures have coalesced 
so that the interspaces form numerous fine sinuous ridges. 
Scutellum longer than broad, with fairly dense pale setiform 
scales. Elytra elongate (4 x3), the margins distinctly sinuate, 
the apices jointly rounded ; the basal sutural impression com¬ 
paratively shallow and asymmetrical, being almost entirely con¬ 
fined to interval 1 on the right elytron, the apical portion of the 
suture without raised setae; striae 9 and 10 not reaching the base. 
Legs moderately long, the bind femora slightly exceeding the end 
of the elytra, the femoral teeth sharp and spine-like, the tibiae 
with the basal sinuation feeble and clothed only with setiform 
scales. Venter with segment 1 shorter than 2 behind the coxae. 

Length , 5*8-6*4 mm.; breadth, 2*4-3 min. 

Sarawak : 3 $ cf, 2 J 9, Quop, iv. 1914 (types), and 2 S 6 % 
Ptiak. v. 1914 (G. IL Bryant). 

The sculpture of the pronotum and the short antennal club are 
very distinctive characters. 

11. Balaninus nigrocinereus, sp. in (PL I. fig. 5.) 

.<? $ . Colour dull black, the upper surface covered with rather 
sparse short haMike. .white- scales, (producing a dull grey effect) 
and with the following black patches on which the scales are 
dark : the forehead and vertex of the head, a large triangular 
patch in the middle of the base of the pronotum, a transverse 
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band on the elytra before the middle extending from stria 2 to 
the margin and including the whole shoulder and the base from 
stria 4 to the margin, and a complete subapical transverse band 
about | mm. wide; on the lower surface the scales are rather 
wider, except on the sides of the prosternura, the middle of the 
inetastermim, and on the whole of the last three ventral seg¬ 
ments; on the mesepimeron and at the sides of the first two 
ventral segments the scales are larger and closer together, and on 
the front part of the prosternnm they are almost round and 
separated. 

Head with the rostrum arising above the middle of the eye (in 
side view), its upper edge being on a level with ($) or above ( ) 

the top of the eye. Rostrum — S , shorter than the body (10 : 13), 
rather more distinctly punctate than usual in the apical half 
(especially at the sides), in the. basal half with a smooth centra] 
line, and two rows of punctures on each side of it, below these a 
lateral furrow as long as the serobe and containing a single 
regular row of punctures, its lower edge being distinctly carinate, 
the serobe passing beneath the rostrum at the base and not 
extending in front of the antenna; g, also shorter than the 
body (10 : 12) and rather more slender than that of the d , 
the punctures finer (except close to the base) and the lateral 
furrow slightly shorter. Antennae inserted slightly behind the 
middle of the rostrum in both sexes, the joints of the funicle 
with pale recumbent setae, the scape not nearly reaching the eye; 
joints 1 and 2 of the funicle equal, 3 longer than 4, 4-5 suhequal, 
7 equal to 3 ; the club with yellowish-grey pubescence, joint 1 
longer than 2, and 2 than 3. Prothoras broader than long 
(5 :4), the sides almost parallel for a short distance from the 
base, then strongly rounded, the apical constriction well marked ; 
the apical margin truncate dorsally and with feeble ocular lobes ; 
the upper surface with regularly reticulate punctures and no 
distinct central line. Scutellum subquadrate, covered with dense 
white scales, except a narrow strip on each side. Elytra slightly 
longer than broad (8: 7), the apices almost jointly rounded, the 
lateral margins deeply sinuate: the basal sutural impression rather 
shallow and asymmetrical, interval 1 of the right elytron being 
lower than that of the left, the. apical third of the suture with 
erect black spine-like bristles, the striae 9 and 10 not reaching 
the base. Legs elongate, the hind femora distinctly exceeding 
the elytra; the femoral teeth long and sharp, especially that on 
the hind pair; the second joint of the hind tarsi longer than 
broad. Venter with segment 1 longer than 2 behind the coxae ; 
segment 5 of 6 not impressed and with a stout erect sefca on each 
side at the hind margin. 

Length , 4 , 8-5 , 2mm.; breadth ? 2'4-2'*8 mm. 

Sarawak: Id 1 1 g, on flowers of Vernonia arhorea, Mt. 
Matang, 1000ft. ? ii. 1914 (G. E. Bryant). 
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12. Balaxixt t s xtgrorufus, sj>. n. ' (PI. I. fig. 1.) 

d . General colour ferruginous, the elytra black; the forehead 
and a narrow central stripe on the pronotum with dense yellow 
scales, the -sides of the latter with scattered and narrower yellow 
scales; the elytra with the following yellow scaling: a dense 
stripe on interval 2 from the base to the middle, a, transverse 
post-median band on intervals 3-5, and widely scattered isolated 
scales elsewhere, interspersed with hair-like white scales; the 
underside for the most part rather thinly clothed with narrow 
yellowish scales, a, compact patch of broad creamy scales before 
the front coxae, and a similar patch on the mesepimeron and oil 
the whole side of the rnetasfcernmn. 

Head with the rostrum arising from above the middle of the 
eye. Mosirmn about half the length of the body, with five 
narrow carina? at the base, the intervening strife being shallowly 
punctate, the scrobes passing beneath the rostrum at the base 
and scarcely extending beyond the antennae. Antennce inserted 
distinctly beyond the middle of the rostrum, the scape not 
reaching the eye ; the funi.de with joint 1 a little longer than 2, 
joints 3 and 4 equal, 5 and 6 a trifle shorter and equal, 7 equal 
to 3 ; the club with joint 1 longer than 2, and 2 than 3, 
ProthofCM * a trifle broader than long, the- sides slightly rounded, 
the apical constriction almost obsolete; the apical margin slightly 
arcuate dorsally, with very feeble postocular lobes; the upper 
surface with rather shallow and partly confluent reticulate punc¬ 
tures, Seuidlum elongate and clothed''with dense yellow scales. 
■Elytra slightly longer than broad, the lateral margins sinuate, 
the apices almost jointly rounded ; the basal sutural depression 
broad and deep, and almost symmetrical, the apical third of the 
suture with short, obliquely raised scales, strife 9 and. 10 not 
reaching the base. Legs comparatively short, the hind femora 
not exceeding the apex of the elytra, the femoral teeth short and 
sharp; the front coxfe with a conical process; the hind tibia* 
with three-fourths of the upper surface clothed with broad yellow 
scales, all the remaining scales on all the. legs being setiform and 
white. Tenter with segment 1 much longer than 2 behind the 

•Length , 4*6 mm.; breadth, 2*6 mm. 

Sarawak: I d, Kuching, 1897 (JR. Shelford. type); 1 d, 
Quop, 7av,1914 (G. E, Bryant)* 

IS. Balanixijs subpaktitus, sp. n. (FI. II. fig. 6.) 

O . Colour black, variegated with dark brown, bright fawn and 
white scales; the head beneath with small separated white scales; 
the pronotum with scattered fawn and white scales at the sides 
and with a broad median stripe of elongate fawn scales, which is 
broadest, near the base and gradually narrows in front, the;'scales 
converging towards' a point on the median line behind the. middle,; 
tEe-'sciitellum with dense .silvery'white scales; the elytra .thinly 
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clothed for the most part with fawn or brown scales and a, few 
scattered white ones, with a very indefinite transverse band 
behind the middle formed principally of white scales ; the proster¬ 
num with large separated white scales on the antecoxal area and 
fine white and brown scales at the sides; the rest of the sternum 
with narrow white and fawn scales, except for a dense patch of 
white ones on the mesepimeron ; the venter with dense white 
scaling on the two basal segments, and fawn scales on the others. 

Head with the upper surface of the rostrum on a line with 
the top of the eye. Rostrum strongly bent downwards beyond 
the middle, about two-thirds the length of the body, strongly 
punctate in the basal section, with a low central carina, as well 
as a lateral one, but no lateral furrow, the scrobe passing beneath 
the base of the rostrum but not exceeding the antenna. Antenna*, 
inserted far behind the middle of the rostrum ; the funicle with 
the two basal joints equal, 3 longer than 4, 4-7 subequal and 
with appressed white set® ; the club ovate, as long as the two 
preceding joints and clothed with golden pubescence, joint 1 
rather longer than 2, and 2 than 3. Prothorax much broader 
than long (10 : 7), broadest at the base, the sides strongly rounded, 
the apical constriction deep, the apical margin truncate dorsal]y 
and with distinct postocular lobes; the upper surface with deep 
reticulate punctures. Scutellmn strongly elevated, longer than 
broad. Elytra, with the lateral margins not sinuate, the apices 
jointly rounded, the sutural impression rather shallow and asym¬ 
metrical, interval 1 of the right elytron being lower and broader 
than that of the left, the apical half of the suture with stout 
raised spine-like bristles, strife 9 and 10 not nearly reaching the 
base. Legs moderately long and stout; the hind femora some¬ 
what exceeding the end of the elytra, the femoral teeth broad 
and sharp, that of the hind pair broadly laminate and ending in 
a sharp point; all the fcilua? clothed above with broader scales, 
the basal sinuation obsolete on the anterior pairs, but well marked 
on the hind one, the upper edge of which is distinctly sinuate. 
Length, 4*4-4*6 mm.; bread thy 2 *5-2 *6 mm. 

Sarawak i 1 J, on flowers of Vernon ki arhorea , Mi. Mata tig., 
1000 ft., 12. ii. 1914, and 1 Mt. Merinjak, 1500 ft., 25. v. 1914 
(G. E. Bryant). 

14. Balaninus mcestus, sp. n. ■ . , 

Black, thinly clothed above with recumbent white set® 
and without any markings formed of scales ; the scutellum with 
dense white scales; the lower surface thinly clothed with white 
set® or narrow scales, with the following broader white scales: 
a few on the prosternum in front of the coxae, a dense patch on 
the mesepimeron, a small patch at the apex of the metepisternum, 
and a small lateral patch on the 2nd ventral segment. 

Head with- the rostrum; arising from above the middle of the 
eye. Rostrum shorter than the body (5: 7), punctate at the 
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base, with a. smootli central line and a very shallow punctate 
lateral, furrow, bounded below by a fine carina, ; the scrobe passing 
beneath the rostrum at the base and not exceeding the antenna. 
Antenna inserted a little behind the middle of the rostrum, the 
scape not reaching the eye ; the funiele with joint 1 very slightly 
longer than 2, 3 a little longer than 4, and 4-7 subequal; all the 
joints with a few recumbent white seta); the chib about as long 
as the two preceding joints and with joint 1 distinctly longer 
than 2. Prothorax broader than long (11 : 9), broadest at the 
base, the sides rather strongly rounded, the apical margin slightly 
arcuate dorsally and without any postocular lobes; the upper 
surface with reticulate punctures and a low median carina-. 
Scutellum slightly raised and a little longer than broad. Elytra 
agreeing with the description of those of B. subpartitus , but more 
pointed behind. Legs rather long and stout, the hind femora 
exceeding the apex of the elytra; the femoral teeth compara¬ 
tively small ; the tibiae clothed only with setiform scales, the dorsal 
edge straight, and the basal sinuation very shallow. 

Length , 5*5 mm.; breadth, 3 mm. 

Sarawak : 1 $ , Quop, fi. iii. 1914 (G\ E. Bryant). 

15. B ALAN INKS TUMIDIROSTRIS, Sp. 11. (PI. IF. fig. 10.) 

cl. Black, until blackish recumbent seta?, and the following 
markings formed of rather broad white scales: the prothorax 
with a large basal patch on each side, linked together by a narrow 
band along the base and continued outwards so as to join up with 
the mesosternal patch ; the elytra with a common square median 
patch extending on each side to stria 2, a broad transverse band 
on each side about the middle extending from stria 6 to the 
margin, a short stripe near the apex of interval 3, a smldl spot 
near the apex of interval 2, a fringe of single white scales along 
the apical margin and a few narrow white scales sparsely scattered 
on the black areas; the scutellum with dense white scales; the 
lower surface fairly densely clothed with white scales, but more 
thinly so on the sides of the prosternum and on the basal half of 
the metepisternnm. 

Head with the upper edge of the rostrum above the top of the 
eye. Rostrum less than half the length of the body (5:11), 
strongly curved downwards from the base, thick at the base and 
gradually widening to the insertion of the antennse, then abruptly 
narrowed and becoming cylindrical and shiny, with rows of fine 
punctures ; the basal area opaque and rugose, with three distinct 
carinm; the scrobe passing immediately beneath the rostrum, so 
that the scape in repose is quite invisible from above. Antenna 
inserted "well behind the middle of the rostrum; the scape very 
short (shorter than the two basal joints of the funiele together), 
the club forming nearly half its length, and not quite reaching 
the eye; the funiele thinly clothed with recumbent light brown 
setsB, joint 1 a little longer than 2, and 3 than 4, 5-7 shorter and 
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equal to one aiiotlier ; the club nearly as long as the three pre¬ 
ceding joints, the apex obtuse and joint 1 distinctly longer than 2. 
Prothorax somewhat broader than long (5 :4), broadest at the 
base, the sides almost straight and slightly converging from the 
base to the middle, then rounded, and strongly constricted at the 
apex ; the apical margin truncate dorsally and with feeble post- 
ocular lobes ; the upper surface with deep reticulate punctures. 
Scutellum small and narrow, twice as long as broad. Elytra with 
the shoulders very sloping, the conjoint apices shallowly sinuate, 
the sutural impression shallow and asymmetrical, the sutural 
margin of the right elytron being distinctly sinuate, and the 
apical half of the suture with raised interlocking set<e ; striae 9 
and 10 not nearly reaching the base. Legs not long, the hind 
femora not extending beyond the elytra *, the femoral teeth long 
and sharp, the tibia? with the basal sin nation shallow. Venter 
with segment 1 flattened in the middle ; segment 5 with the 
apical margin broadly sinuate, the two angles healing a tuft of 
brown hairs ; the pygidium with erect brown hairs shorter than 
the ventral tufts. 

Length , 4*5 mm.; breadth, 2*2 mm. 

Sarawak : 2 3 3 , Kuching (E. Shelford ). 

The structure of the rostrum distinguishes this species from 
all the others here described, but it is probable that the character 
may prove to be less pronounced in the female sex ; the conceal¬ 
ment of the scrobe and the shortness of the scape are also peculiar 
characters. 


16. Balaninus trinotatus, sp. n. (PL II. fig. 8.) 

3 5 . Colour dull black, thinly clothed above with narrow 
brown scales interspersed with white ones, the latter frequently 
deciduous but always present along the base of the elytra, which 
also bear an elongate dense patch of broader white scales on 
interval 2 behind the middle and a few white scales and bristles 
on interval 1 at the same place; the scutellum with dense white 
scaling; the lower surface clothed with fairly broad but isolated 
white scales, and with much denser patches on the mesepimeron, 
at the posterior angles of metastern urn, and along the sides of the 
abdomen, - 

Head with the rostrum arising from well above the middle of 
the eye, its upper surface being a little above the level of the top 
of the eye in both sexes. Rostrwm about three-fifths the length 
of the body in both sexes, stout in the basal half and distinctly 
narrower beyond the antenme ; the basal area with two irregular 
rows of punctures on each side of the smooth median line, then 
a broad lateral furrow, edged below by a sharp carina; the scrobe 
passing beneath the rostrum at the base. Aivtemm inserted at 
about the middle of'■■the rostrum in both sexes, the scape not 
nearly'reaching the eye; the. funicle with joint 1 a,s long as 2 
and "half of 3, joints 3-5 gradually diminishing, and joints 4, 6 
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and 7 subequal in length; the club a little longer than the three 
preceding joints, and with joint 1 distinctly longer than 2. Pro- 
thora.v nearly as long as broad (5 : 6), broadest at the base, the 
sides gently rounded, the apical constriction shallow, the apical 
margin truncate dorsally and with feeble postocular lobes; the 
upper surface with shallow reticulate punctation and occasionally 
with a faint central earina. Bcutellmn a little longer than broad. 
Elytra with the lateral margins not sinuate, the apices jointly 
rounded, the sutural impression moderately deep and quite asym¬ 
metrical, being almost entirely confined to the right elytron and 
extending backwards to the top of the declivity, and the apical 
third of the suture set with raised interlocking black bristles. 
Legs moderately long, thinly clothed with white setiform scales : 
the hind femora shortly exceeding the apex of the elytra, the 
femoral teeth rather long and sharp; the tibke with the dorsal 
margin straight and the basal sinuation very shallow. Venter of 
d with two tufts of fairly long yellowish setae on the apical 
margin of segment 5; the pygidium with dense erect blackish 
seta*. 

Length , 3*5-4*15 mm.; breadth, 2-2*5 nun. 

Sarawak: 2 d 5 g, Kuching, vii. 1900 (IL Shelf or cl ); 1 d 
1 $ , Mt. Matang, 10130 ft,, xiL 1913 (G. E. Bryant, type)* 

17, B alanines consocius, sp. n 

d. Very closely allied to B. trinotatus, sp, n., and apart from 
its larger size, differing only in the following characters :—Tfie 
club of the antenn® proportionately smaller, being a little shorter 
than the three preceding joints ; the prothorax distinctly more 
transverse; the elytra with a post-median patch of white scales 
on interval 3 similar to that on 2, but a little shorter, without 
any white scales on interval 1 and with the sutural bristles 
entirely black ; the fifth ventral segment of the d with the 
apical tufts composed of very short setie and a single long one. 

Length , 5*2 mm.; breadth, 3 mm. 

►Sarawak : 1 d, Mt. Matang, 1000 ft., 26.i. 1914 (Gf, E. Bryant ). 

18. Bala xixus uxifasoiatus, sp. n. (PI. II. fig. 5.) 

d $ • Black, subnitid, thinly-clothed-above with narrow white 
and light brown scales, and with markings formed of broader 
white scales; five pronotum with about a dozen broad white 
scales at each basal angle ; the seutellum w'tli dense white scales; 
the elytra with a postmedian macular wh:te band lying between 
stria 1 and 8 or 9; the sternum clothed with separated white 
scales e nd the usual denser patches, and the abdomen with denser 
scaling throughout. 

Read with the rostrum arising from about the middle of the 
eye in both sexes.' Bostriim— d, shorter than the. body (3 : 5),' 
'the basal portion •with a single row of punctures on "each 'side, 
followed;by a distinct lateral furrow which is bounded below by 
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a sharp carina, the ssrobe passing beneath the base of the rostrum 
and not exceeding the antenna; $ , longer than the body (13 : 11), 
the basal portion with two rows of punctures on each side and 
the Lateral furrow less distinct. Antermce inserted at (<$) or far 
behind (2 ) the middle of the rostrum, and the scape not nearly 
reaching the eye; the funicle with joint 1 a trifle longer than 2, 
3 longer than 4, and joints 4-7 stibequal; the club equal to the 
three preceding joints, its first joint distinctly longer than the 
second. Prothorax broader than long (11 : 8), broadest at the 
base, with the sides gently rounded, and shallowly constricted at 
the apex, the apical margin truncate and with very feeble post¬ 
ocular lobes ; the upper surface with closely reticulate punctures. 
Sadellwni longer than broad. Elytra with the lateral margins 
not sinuate, the apices jointly rounded, the sutural impression 
very shallow and confined to the right elytron, the raised sutural 
bristles varying from yellowish or light brown to blackish. Legs 
thinly clothed with white setiform scales; the hind femora 
distinctly exceeding the elytra, the tooth on the femora dilated 
at the base ; the tibiae straight and without any basal sinuation. 
Venter of o with the basal segment merely flattened in the 
middle and not impressed, segment 5 also somewhat flattened 
and with two isolated erect hairs on the apical margin ; the 
pygidium with a dense tuft of erect white setae. 

Length , 2*75-4*25 mm.; breadth, 1*5-2*25 mm. 

Sarawak: 1 S , Simunjon, 1855 (A. IL Wallace , type); 12, 
Kuching, 16. vii. 1900 (R. Shelf or cl). 

19. Balaxxnus becemxot at its, sp. n. (PI. II. fig. 1.) 

2 . Dull black, thinly clothed above with recumbent blackish 
narrow scales or seta; and with markings formed of broad white 
scales; the pronotum with a basal trapezoidal white patch on 
each side, the base of which lies between stria? 4 and 8 of the 
elytra; the elytra with a few white scales at the base of intervals 
2 and 3, behind the middle a transverse white patch between 
stria? 1 and 3 and another on a line with it between stria? 5 and 9, 
and finally a short white line at the apex of interval 2 ; the lower 
surface for the most part thinly clothed with widely separated 
narrow white scales, with the following parts covered with dense 
broader scales: the antecoxal area of the prosternum, the mesa- 
sternal process, the mesepimeron and a part of the mesepisfcernum 
adjoining it, the basal external angle of -the. metasternum, and a 
large lateral patch on the two basal ventral segments. 

Head with the rostrum arising from about the middle of the 
eye. Rostrum slender, distinctly longer than the body (17 :14), 
with two rows of very fine punctures on each side in the basal 
portion and beneath them an obsolescent punctate lateral furrow, 
bounded below by a carina ; the scrobe passing beneath the 
rostrum at the base and ..not exceeding the antenna. Antenna* 
inserted far behind the middle of the rostrum, the scape not 
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reaching the eye; the fimiele with joint 1 very slightly longer 
than 2, and 3 longer than 4, joints 4, 5 and 7 snbequal and 6 a 
little shorter ; the club as long as the preceding 2g joints, its first 
joint nearly twice as long as its second. Prothorax broader than 
long (6: 5), broadest at the base, with the sides almost straight 
and gradually narrowing from the base to the middle, then rounded 
and-with a distinct but shallow apical constriction, the apical 
margin truncate dorsally and without any postocular lobes ; the 
upper surface regularly and reticulately punctate throughout. 
Eculellum subquadrate, with a few minute brownish scales. 
Elytra with the lateral margins not sinuate, jointly rounded at 
the apex, the sutural impression very broad, deep and almost 
symmetrical, the apical third of the suture with raised inter¬ 
locking black bristles. Legs long and slender, thinly clothed with 
white sefciform scales; the hind femora with almost the whole 
clavate portion extending beyond the elytra, the tooth on the 
femora triangular at the base; the tibiae straight, without any 
basal sinnation. 

Length , 5*5 mm.; breadth, 3 mm. 

Sarawak : 1 $ , Lundu, 6. L1914 (Q. E. Bryant ). 

20 Balanixus quincunx, sp. n. (PL II. fig. 11.) 

6 2 - Black, dull or subriitid, thinly clothed above with 
blackish narrow scales or setae, and with markings formed of 
broad white scales'.; the pronotum with a transverse elliptical 
basal white patch on each side extending from stria 3 almost to 
the mesepimeron; the elytra with a short white stripe at the 
base of interval 1, behind the middle a transverse macular patch 
on intervals 2 and 3, on the same line with it a band on intervals 
7-10 (or 6-10), and a short apical white stripe on interval 1 ; 
the lower surface fairly closely covered with separated broad 
white scales, with the usual denser lateral patches, that on the 
prosternum extending upwards along the apical constriction to 
the level of the middle of the eye. 

Head with the rostrum arising well above the middle of the 
eye, its upper surface being on a level with the top of the eye in 
both sexes. Rostrum—<$ , two-thirds the length of the body, 
the basal portion coarsely punctate, with a smooth median line 
and a broad lateral furrow bounded below by a sharp carina, the 
scrobe passing beneath the rostrum at some distance from the 
base and distinctly extending beyond the antennae; in the g , 
nearly as long as the body and more strongly curved, the p.uneta- 
tion muck finer and the lateral furrow less distinct. Antennas 
inserted at (d) or somewhat behind (?) the middle of the 
rostrum, the scape not -nearly reaching the ey e ; the funicle with 
■'the'two'basal joints equal, 3 longer than '4, and joints 4-7 sub- 
equal ; the club about equal to the three preceding joints, and its 
first joint distinctly longer'than ■-.the "second, Protk-orax (d ) 
distinctly transverse, the sides subparallel from the base to the 
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middle, then strongly rounded and with a deep apical constriction, 
the apical margin truncate ilomlly and with no trace of post- 
ocular lobes ; in the J the sides are gently and regularly rounded 
and with hardly any apical constriction ; the upper surface 
coarsely and reticulately punctate throughout. Scutelkm slightly 
longer than broad, with a few dark scales. Elytra with the 
lateral margins straight, the apices jointly sinuate, the sutural 
impression confined to the right elytron, shallow and extending 
from the apex of the basal stripe to the top of the declivity, and 
the apical third of the suture with raised interlocking black 
bristles. Legs rather thinly clothed with white setiform scales, 
the hind femora extending shortly beyond the elytra, and the 
tibiae straight and with a shallow basal si mi at ion. Venter of o' 
with the anal segment simple and with an apical fringe of 
yellowish seta?; the pygidium with long dense erect brown seta*. 

Length, 4*5 mm.; breadth, 3-5 nun. 

Sarawak: 1 $, Mt. Mafcang, ii. 1914 (type), and 1 $ , Quop, 
iw 1 914 (G . E. Bryant). 

Like a small B. imitator , sp. n., with reduced white markings, 
except that the basal stripe on interval 1 of the elytra is at least 
twice as long, the rostrum is snore coarsely punctate, the last 
ventral segment of the d lacks the erect hairs, and the seta? on 
the pygidium are much longer. 

21. Balaninus analis, sp. n. (PI. II. fig. 9.) 

cf $ . Dull black, thinly clothed above with recumbent blackish 
scale-like .setae, with markings formed of dense broad white scales; 
the prothorax with a large transverse basal white patch on each 
side extending from the mesepimeron inwardly as far as stria 3 
of the elytron, and a vertical lateral band on each side of the 
apex extending from the prosier i mm up to the level of the top 
of the eye; the elytra with a white patch surrounding the 
scutellum on the bases of intervals 1-4, a broad white baud just 
behind the middle between stria? 1-10, with its anterior edge 
deeply sinuate and the portion on interval 4 reduced and some¬ 
times absent, a short white stripe on the apical fourth of interval 1, 
a few scales at the apex of interval 2, a row of single white scales 
on the apical fourth of interval 10, and a similar row of much 
narrower scales on the extreme margin ; the lower surface fairly 
densely clothed with white scales, which are mostly narrow in 
the median area and broad laterally, being densest on the front 
portion of the prostemum, on the mesepimeron, mesosterna 1 
process, external apical angle of the metasternum, and on the 
extreme lateral margins of the abdomen; in the d the scales in 
the centre of the metasternum are very long, narrowly lanceolate 
and obliquely raised, and those in tile centre; of the first ventral 
segment are setiform. 

Head with the rostrum arising in the S far above the middle 
of the eye, its upper surface being on a level with the top of the 
Prog, Zool. Soo.—1919,No. XXVII, 27 
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eye ; in the $ it arises only slightly above the middle of the eye, 
its upper surface lying much below the top of the eye. Rostrum — 
6 , only a little longer than half the body, the basal half with 
a smooth central line and two irregular rows of punctures on 
each side, then a, broad lateral furrow, bounded below by a distinct 
carina, the scrobe passing beneath the rostrum at the base and 
extending shortly beyond the antenna; in the $ , slightly longer 
than the body, with the punctures and lateral furrow much less 
distinct. Antennce inserted near (<? ) or far behind ( 5 ) the 
middle of the rostrum, the scape not. reaching the eye ; the funicle 
with joint 1 slightly shorter than 2, joint 3 distinctly longer 
than 4, and 4-7 subequal; the club slightly shorter than the three 
preceding joints, its first joint longer than the second. Prothorax 
distinctly broader than long (3 : 2), broadest at the base, the sides 
straight and gradually narrowed to the middle, then rounded and 
with a well-marked apical constriction, the apical margin truncate 
dorsally and sloping obliquely forwards behind the eye; the 
upper surface retieulately punctate throughout, sometimes with 
a trace of a median line. Scutellmn subquad rate, with a few 
dark scales. Elytra with the lateral margins not sinuate, the 
apices separately rounded, the sutural impression deep and 
asymmetrical, the apical third of the suture with raised inter¬ 
locking black bristles. Legs rather densely clothed with white 
setiform scales; the hind femora extending well beyond the 
elytra, and the mid femora with a fringe of hairs on the lower 
edge in both sexes; the tibiae straight and with the basal sin na¬ 
tion very shallow. Venter of the <$ with a large deep depression 
on segment 1, segment 2 with the posterior margin strongly 
ungulate laterally, 3 and 4 flattened in the middle, and 5 excavate 
and bare in the middle, the posterior edge with a broad deep 
emargination and fringed with hairs, the outer angles being 
visible from above in the form of two conical prominences ; in 
the J segment 5 bears an oval median impression at the apex. 

Length , 4-5*215 mm.; breadth, 2-2‘5 mm. 

Sarawak : 4 $ S , 10 ? $ , Kuching, v. 1909 (J. E. A . Lewis , 
type); 1 $, Punk, 30. iv. 1914 (CL E. Bryant), 

22. Balanintts imitator, sp. n. 

d $• Extremely similar to B, emails , sp. n.. but differing as 
follows:—The apical white band on the prothorax does not extend 
above the middle of the eye, and the lateral basal patch hardly 
exceeds the fourth stria ; on the elytra there is no apical row of 
scales on interval 10 or on the margin; in the middle of the 
inefasterimxn of the S the scales are small, flat and normal, and 
those on the first ventral segment are not setiform. 'The.rostrum 
of the 2 hs shorter than the body (7 :9 or 10), and the scrobe 
extends much further beyond the antenna in both sexes. The 
antennae have joint 1 of the funicle slightly longer than 2, and 
the club is nearly as long as the four preceding joints. The 
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sutural impression is rather shallower and the sutural bristles 
less raised. The hind femora only slightly exceed the apex of 
the elytra. The basal ventral impression in the 3 is much 
shallower, the apical margin of segment 2 is quite straight and 
not angulate externally, segments 3 and 4 are transversely 
convex, and segment 5 is truncate at the apex, with a very 
shallow median impression and a few erect hairs on each side of 
it; the last ventral segment of the $ is simple and without any 
impression. 

Length, 3-4 mm.; breadth, 1*6 -*2*4 mm. 

' Sarawak: 7 3 3, 3$ $ (1 5 on Elceomrpns ), Quop, iii. 1914 
(G. E. Bryant) ; 1 6 , 1 $ > Puak, v. 1914 (G. E. Bryant , type). 

23. Balaninus DECEFroit, sp. n. (PI. II. fig. 3.) 

3 . Dull black, thinly clothed above with small black narrow 
scales or setup and with markings formed of broad white scales ; 
the pronotum with a narrow transverse basal white patch on 
each side, almost reaching the mesepimeron externally and stria 5 
internally; the elytra with a few white scales at the base of 
interval 1, a narrow transverse band at the base of intervals 2-4 
(or 5), the portion on 2 being nearly twice as long as the rest, 
and a narrow sinuate macular white band behind the middle 
between strife 1 and 9, the spot on interval 4 being absent and 
those on 2 and 9 a little longer than the others; the sternum 
with separated narrow white scales and with dense patches of 
broader scales on the precoxal area of the prostermini (emitting 
a band up the apical constriction to the level of the middle of the 
eye), on the mesepimeron, the mesosternal process, and the apical 
external angle of the metasternum; the venter more evenly 
clothed with broader white scales. 

"Very similar structurally to P. analis , sp. n., and apart from 
its larger size differing only in the following characters :—The 
scutellum has a broad and deep V-shaped incision on its anterior 
margin ; the tooth on the femora is triangularly dilated at the 
base, and the mid femora entirely lack the fringe of hairs on the 
lower edge ; the narrow scales on the metasternum are not hair- 
like and raised, but short, recumbent, and trimcately fringed at 
the apex ; the second ventral segment is not angulate externally, 
and the fifth is not excised at the apex, but bears a median 
depression almost concealed by a dense tuft of incurved hairs 
arising from a low elevation on each side of it ; and the pygidium 
is much more exposed. 

B. imitator , sp. n M differs in having the scutellum not or very 
faintly indented in front; the first joint of the fun idle is slightly 
longer than the second, and the club is relatively longer; the 
hind femora are shorter and the femoral tooth is less dilated at 
the base; the basal ventral impression is much shallower and 
the structure of the fifth ventral segment is much more simple. 

Length , 5*5 mm. ; breadth, 3 mm. 

Sarawak: 2 3 6, Puak, xv-v t 1914 (<•?, Mr Bryant). 

: : ' 27* 
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24. Balaninus commodes, sp. n. 

d . Black, subnitid, thinly clothed above with recumbent 
blackish, scales or seta?, and with markings formed of broader 
white scales; the prothorax with a subqnadrate basal white patch 
on each side opposite intervals 4-7 of the elytra; the sciitellum 
with a few minute white scales; the elytra with a few white 
scales at the base of interval 2, behind the middle a macular 
white patch on intervals 2 and 3, and another in line with it on 
intervals 7 and 8; the lower surface fairly closely covered with 
separated white scales and with the usual denser lateral patches 
of broader scales. 

The structural characters as in B. quincunx, sp. n., except the 
following ;— Head longitudinally convex, with the rostrum arising 
about the middle of the eye. Roslrwui a little longer than half 
the body (5 : 9), the aerobe' not exceeding the antenna. Pro- 
thorax less abruptly constricted in front and with feeble post- 
ocular lobes. Sciitellum with a, few white scales. Venter of d 
with a shallow median impression on the anal segment, without 
any tufts of hair or apical fringe; the pygidium with short 
white seta?. 

Length , 3*75 mm.; breadth, 2 mm. 

Sarawak ; 1 d, Quop, iv. 1914 (G. E. Bryant ). 

25. Balaninus giivpus, sp. n. (PI. II. iig. 12.) 

d . Just like a very small specimen of B. mudis, sp. in, but 
the white markings differ as follows: there is no vertical apical 
band on the prothorax and no. apical lines on the elytra; the 
basal patches on the prothorax are broadly truncate internally 
(instead of tapering to a point), and the postmedian hand on the 
elytra only readies stria 8. 

The structural characters agree also, except in the following 
respects : the rostrum is longer in .proportion to the body (5: 7); 
the funicle has joint 1 equal to 2 ; the pro thorax is more elongate 
(9J-8), with the sides gently and more evenly rounded and 
scarcely constricted at the apex, the sculpturing being propor¬ 
tionately coarser ; the mid femora have no fringe of hairs 
beneath; the second ventral segment is.not ungulate externally, 
and the fifth is quite simple arid without any tufts of hairs ; the 
pygidium is clothed with dense erect white seta? (in B, emails and 
imitator they are brown). 

Length, 2*75 mm.; breadth, 1*5 mm. 

Sarawak : 1 d\, Quop, 24. in. 1914 (G> E. Bryant). 

26. Balaninus shelpordi, sp. n. (PL II. fig. 15.) 

2 . Colour piceous brown, with dark brown scaling and mark¬ 
ings of fawn and white scales; the prothorax with a narrow 
central stripe of transverse fawn scales, and on each side of the 
base a quadrate patch (occupying one-fourth the width and extend¬ 
ing longitudinally nearly to the middle) formed of fawn scales 
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which gradually turn to white at the base of the thorax, the inner 
anterior angle of the patch being produced as a narrow longi¬ 
tudinal stripe almost to the apex and with a few fawn scales just 
below its apical termination ; the elytra, with a complete fawn 
stripe on interval i, and the following white markings: an 
oblong patch at the base of intervals 2 and 3, just behind the 
posterior line of this patch a. small spot on intervals 3 and 5, 
another at the base of 7, and just behind the middle a band on 
intervals 2-4, which is broadest internally and narrows out¬ 
wardly ; the front portion of the prosternum, the sides of the 
metastemum, and the sides of segments 2-4 of the abdomen with 
fairly dense creamy white scales, those on the mesepimeron and 
metepisternmn still denser. 

Head with the front broader than the base of the rostrum, 
with a smooth central ridge and some fawn scaling on each side ; 
the rostrum arising far below the middle of the eye, its lower 
surface being on a level with the lower margin of the eye. 
Rostrum shorter than the body (5: 7), very smooth and shiny, 
almost impunctate even at the base, and without any lateral 
furrow or earina; the scrobe entirely lateral in position. 
xtniennce inserted far behind the middle of the rostrum, with the 
scape reaching the eye; the funicle with joint 1 only slightly 
longer than 2, joints 4-7 subequal: the club nearly as long as the 
four preceding joints and with joint 1 slightly longer than 2. 

• Prothorax . .slightly broader than long (5:4), the sides parallel 
from the base to the middle, then rapidly narrowing, but scarcely 
constricted at the apex ; the apical margin truncate dorsally and 

• without postocular lobes; the upper surface with reticulate 
punctures and a. low central earina. ScuteUmn slightly trans¬ 
verse, with a few pale fawn scales. Elytra with the apices 
separately rounded, the sutural impression rather shallow" 
and quite symmetrical, and the apical half of the suture 
with raised interlocking bristles. Legs moderate, the hind 
femora, slightly exceeding the apex of the elytra; the femoral 
teeth stout and sharp; the tibiae with the basal sinuatioii shallow, 
the bind pair with the dorsal edge distinctly sinuate. 

Length, 2*75' mm.breaSth, 1*5 mm. 

►Sarawak : 1 5 , on flowering tree, Kuching, 17. vii. 1900 (li. 
Shelford). 

Type in the Oxford University Museum. 

27, Balaxixus pusio, sp, n. (PL II. fig. 14.) 

2. Colour rather shiny black, thinly clothed above with 
narrow recumbent dark brown scales and with markings formed 
of broad white scales; the rostrum reddish brown ; the pronotnm 
with a 1 transverse .basal, white patch on each side, almost touching 
the mesepimeron externally and extending as far as stria 3 
internally; the elytra with a eireiun-scntellar white patch at 
the base of intervals 1 and 2. and a rather smaller patch slightly 
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behind the middle on the same two intervals but not actually 
reaching the suture; the prostermun with dense white scales in 
front of the cox ay but none at the sides; the rest of the lower 
surface with separated white scales, except on the mesepimeron 
and along the sides of the metastern urn and abdomen, where the 
scales are dense. 

Head with the forehead slightly broader than the base of the 
rostrum, the lower surface of which is on a level with the lower 
margin of the eye. Rostrum as long* as the body, only slightly 
curved downwards in the apical third, very shiny and impunctate. 
even at the base where it is slightly compressed, and without any 
lateral furrow or carina; the serobe entirely lateral and not 
exceeding the antenna.. Antenna: inserted far behind the middle 
of the rostrum, with the scape reaching the eye; the ftmicle 
with joint 1 equal to 2 4* 3 -f* 4, joint 2 half as long again as 3, 
joints 8 -5 gradually diminishing* in length, 6 and 7 each about 
equal to 4; the club a little longer than the three preceding 
joints, and with joint 1 slightly longer than 2. Frothorax rather 
broader than long (16 : 13), broadest at the base, with the sides 
moderately rounded, the apical constriction shallow, the apical 
margin slightly arcuate dorsally and without postocular lobes; 
the dorsal surface rather coarsely reticulate throughout. Fcutelhun 
transverse, and with only a few narrow brown scales. Elytra 
with the lateral margins straight, the apices jointly rounded, the 
basal sutural depression deep and asymmetrical, lying mainly on 
the right elytron, and the apical fourth of the suture with raised 
interlocked whitish bristles. Legs moderately Iongy thinly 
clothed with white setiform scales; the hind femora slightly 
exceeding the elytra, the tooth on the femora, narrow ; the tibia* 
straight, with the basal sinuation shallow. 

Length , 2 mm,; breadth, 1*2 mm. 

Sarawak: 1 <j?, Mt. Malang, 1000 ft,, 11. ii. 1914 ((/. E. 
Bryant ), 

28. Balaninus I) EL f CAT ULUS, sp. n. ■ (PI. II. fig. 13.) 

cf 2 * Colour rather shiny black, thinly clothed above with 
small dark brown scales and with patches of broad white 
scales ; the rostrum blackish near the base and reddish brown 
externally; the pronotum with a transverse basal white patch on 
each side linking up with the mesostemal patch externally and 
reaching stria 3 internally; the scutellum with dense white 
scaling; the elytra with a broad white stripe on interval I 
reaching from the base nearly to the middle, and behind the 
middle a transverse white band extending outwardly to interval 4 
or 5 and. not quite reaching the suture ; the lower surface clothed 
with separated small white scales and with dense patches of 
broader scales on the following areas: the antecoxal area of the 
prostemum, the whole of the mesepimeron, the posterior half of 
the metepisternum, and a stripe along the extreme lateral edge 
of the abdomen. 
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Head, with the rostrum arising from the middle ( 3 ) or below 
the middle ( $ ) of the eye; the forehead narrower than ( 3) or 
about as broad as the base of the rostrum ( $ ). Rostrmn shorter 
than the body in both sexes ( <$ , 8:13; <j>, 10:13), rather 
strongly curved downwards in the apical third ; 3 . strongly 

striato-punctate in the basal half, with a smootli central line and 
a distinct furrow above the scrobe, which latter passes beneath 
the rostrum at the base; very finely punctate in the basal 
area., without any lateral furrow, and with the scrobe entirely 
lateral in position. Antemue inserted at ( 3 ) or far behind ( $ ) 
the middle of. the rostrum ; the funfcle with joint 1 distinctly 
longer than 2, joints 3, 4, fi and 7 subequal in length, 5 shorter; 
the club nearly as long as the four preceding joints, its first joint 
slightly longer than the second. Prothorax almost as long as 
broad, the sides nearly parallel from the base to the middle, 
thence roundly narrowed and shallowly constricted near the apex, 
the apical margin truncate dorsally and without postocular lobes; 
the upper surface distinctly more convex than usual, reticulately 
punctate and with a low median carina. Seutelluru nearly circular. 
Elytra with the lateral margins not sinuate, the apices jointly 
rounded, the suture not impressed and with a row of slightly 
raised bristles on its apical third. Legs moderately long, thinly 
clothed with white setiform scales; the hind femora shortly 
exceeding the apex of the elytra, the tooth narrow ; the -tibia 
straight and with the basal sin nation distinct. Venter of <3 with 
a few erect seta* near tire apex of segment 5. 

Length, 2'5-2*8 mm,; breadth, 1*25 mm. 

Sarawak : 1 3, Mt. Matang, 1000 ft, 13. ii. 1914 (G. E. Bryant 
—typo); 1 3 1 2 9 Kuching, 16. vii. 1900 (It. Shelford ). 

29. Balaninus eugenue, sp. n, 

<5 2 . Ground-colour piceous black, the elytra and tibiae dark 
red-brown: the-pronotum with the, usual narrow brown scales, 
mostly replaced by slightly broader pale scales on the basal .third 
and isolated pale scales scattered over the rest of the surface; the 
elytra fairly densely clothed with broader fawn-coloured scales, 
variegated with darker patches formed of narrower brown scales; 
the sternum with- separated whitish scales, but with dense fawn 
or orange-coloured scales at the sides of the meso- and meta- 
sternum, and a small patch of similar scales in the middle and on 
each side of the prosternum ; the venter with fairly dense whitish 
scales. 

Head with the rostrum arising from about the middle of the 
eye in both sexes. Mbstrum about three-fourths the length of 
the'body in both sexes, but much more strongly curved in the 
fairly strongly punctate in the bsisal section, with a smooth 
central line and a lateral furrow reaching the antenna, the scrobe 
passing beneath the base of the rostrum and not. exceeding the 
antenna. Antennce inserted well behind the middle of the 
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rostrum in both sexes, the scape not quite reaching the eye; 
the funicle with joint 1 not or very slightly longer than 2, joint 3 
a little longer than 4, 4-7 almost equal in length and about 
14 times as long as broad; the club about as long as the four 
preceding joints, joint 1 rather longer than 2, which is equal 
to 3, Prothorax rather broader than long, broadest at the base, 
the sides fairly strongly rounded, the apical constriction distinct, 
the apical margin truncate dorsally and with feeble postocular 
lobes; the upper surface with close reticulate pun (station. 
Scuiellum quadrate, covered with dense fawn scaling. Elytra 
with the lateral margins straight, the apices forming a joint 
shallow sinuation, the suture not impressed and without any 
raised seta? near the apex. Legs rather short, the hind femora 
only slightly exceeding the end of the elytra., the femoral teeth 
stout and sharp, the tibhe evenly clothed with setiform scales. 
Venter with segment 1 longer than 2 behind the coxae, segment 5 
of 6 sinuate at the apex and with a short tuft of whitish hairs 
on each side. 

Length , 3*2-3*6 mm.; breadth, 1*6-1 *8 mm. 

Sarawak : 1 Mt. Malang, ii. 1914, and 2 J $ , on Eugenia, 
Quop, 26. iii, 1914 (G. E. Bryant). 


30. Balaninus longiclavis, sp. n. (PI. II. fig. 4.) 

o' $ . Colour brownish black, rather thinly clothed with small 
narrow brown scales, sparsely intermingled with white ones, and 
the following markings formed of dense broad white scales •: a 
small basal lateral patch on each side of the pronotum, the whole 
of the scute]lum, a broad stripe on the basal third of interval 1 
on the elytra, and a narrow line on the apical half of the suture; 
the lower surface also with brown and white scales, but broader 
than those above and the white ones greatly predominating, 
especially on the abdomen, and with the following patches of 
dense larger white scales : a small anteeoxal one on the prosternmn, 
a large vertical one on the side of the mesostermtm, a smaller one 
at the external apical angle of the metastermun, and a small 
one at the side of the second ventral segment. 

Head with the rostrum arising from above the middle of the 
eye, but its upper surface below the level of the top of the eye. 
Rostrum a little shorter than the body (9 :10 or 7 : 8) in both 
sexes ; 6 , moderately punctate in the basal area, with a smooth 
central line and a well-marked lateral furrow; with the 
punctures and furrow much less distinct; the serobe not extend¬ 
ing beyond the antenna? and passing .beneath..the base of the 
rostrum in the V ? but not in the $. Antenna? inserted far 
behind the middle of the rostrum in. both sexes, with the scape 
almost touching the eye ; the funicle with joint 1 equal to 2 4- 3, 
3 slightly longer than 4, 4-6 short and subequal, 7 as long as 
5+6 and more pubescent than the others; the club as long 
as the six preceding joints, with its two basal joints equal and 
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unusually elongate, being distinctly longer than broad (4:3). 
and joint 2 markedly constricted in the basal half. Prothorax 
broader than long (13: 10), broadest at the base, the sides 
moderately rounded in the 5 , less so in the S .the apical con¬ 
striction being fairly distinct in the former and almost evanescent 
in the latter, the apical margin truncate dorsallv and without 
any postocular lobes; the upper surface with shallow reticulate 
punctation throughout, Ecutellum subquadrate. Elytra with 
the lateral margins not sinuate, the apices almost jointly rounded, 
the suture not impressed at the base and without any raised 
bristles near the apex. Legs moderately long, the hind femora 
scarcely exceeding the apex of the elytra; the tooth on the 
femora long and rather narrow, the basal sinuation of the tibia? 
shallow and the dorsal edge straight. Venter of <J with an erect 
bristle on each side at the apex of the fifth segment. 

Length , 3*5 -4 mm.; breadth, 2-2*25 mm. 

Sarawak : 1 d l ? , Quop, iii. 1914, and 1 $ , Puak, 4. v. 1914 
(&. E. Bryant). 

Distinguished by the remarkable elongation of the club, in 
which it resembles the otherwise dissimilar B. sellaias , sp. n. 
This character also occurs in a few African species. 


31. Balaxinus sell at us, sp. n. (PL II. fig. 16.) 

} , Colour black, with a large discal patch on the elytra, red- 
brown, the black areas mostly with small narrow dark scales, the 
brown area with broader fawn-coloured scales: the prothorax 
with a pentagonal patch of fawn scales in the middle of the base, 
not extending outwardly further than stria 2 of the elytra: the 
fawn patch on the elytra somewhat ill-defined, reaching from 
the base to beyond the middle and outwardly to about stria 4, 
though there are a few fawn scales just beyond this, and an 
indefinite elongate lateral patch-extending from the margin to 
stria 8 ; the lower surface rather densely and .uniformly clothed 
with yellowish and whitish scales. 

Head 'with the forehead only slightly narrower than the base 
of the rostrum, which arises well below the middle of the eye, its 
lower surface being on a level with the lower margin of the eye. 
Rostrum as long as the body, slender, smooth, and almost im- 
punctate at the base, and without any lateral furrow or earina; 
the scrobe entirely lateral and not exceeding the antenna. 
Antennae situated far behind the middle of the rostrum, with the 
scape reaching the eye; the funicle with joint 1 as long as 2-5, 
joints 4-7 subequal in length, each a little shorter than 3, and 3 
shorter than 2 ; the club very elongate, as long as the six pre¬ 
ceding joints, with its first joint a trifle longer than the second, 
which is not constricted at the base. Prothorax broader than 
long (3 :2), broadest at the base, rapidly narrowing thence to the 
apex, the sides being almost straight and the apical constriction 
obsolescent, the apical margin truncate dorsally and without any 
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postocularlobes; the upper surface with shallow reticulate pane- 
ta.tion and a mere trace of a raised central line. SotUellum 
puuctiform. Elytra with the lateral margins not sinuate, the 
apices jointly rounded, the sutural impression not very deep and 
asymmetrical, being* almost confined to the right elytron, and the 
suture with a row of raised bristles near the apex. Leys mode¬ 
rate^ dong, but the bind femora scarcely exceeding the apex of 
the elytra; the tooth on the femora narrow and sharp, the basal 
sin nation of the tibia* shallow, and only the front tibia? with the 
dorsal edge slightly sinuate. 

Length , 3 mm.; breadth, 1*5 mm. 

Sarawak : 1 $, Puak, 3. v. 1914 ( O . E . Bryant ). 

32. Balaxinus dlscreticoxis, sp. in (PL XL fig. 7.) 

?. Colour brownish black, subnitid, and apparently bare 
above, but really with minute dark recumbent seta? and markings 
of straw-yellow scales; the pronotmn with a. narrow median 
stripe (the scales longitudinal, broad at the base and narrow in 
front), a, broader lateral stripe on each side extending from the 
base to the middle (scales oblique), and a spot on each side near 
the apex ; the scutellum densely scaled ; the elytra with a broad 
stripe on the basal third of interval 1 and extending part!}' on to 
% and about half-way between the end of this stripe and the 
apex, a spot reaching from the middle of interval 2 to the middle 
of interval 3; the prosternum with an antecoxal patch that is 
whitish in the middle and yellow laterally; the mesosternum, 
metasternum, and the two basal abdominal segments each with a 
large patch of very dense straw-yellow scales. 

Bead coarsely punctate, bare, with the forehead distinctly 
broader than the base of the rostrum, which arises slightly below 
the middle of the eye. Mostrum as long as the body, very slender, 
almost of equal width throughout, very smooth and shiny, scarcely 
punctate even at the base, and without any lateral furrow or 
carina; the scrobe entirely lateral and not. exceeding the antenna , 
Anieitrue inserted far behind the middle of the rostrum, with the 
scape reaching the eye; the funiele with joint 1 equal to-2 + 3, 
and joints 3-7 very slightly and progressively diminishing in 
length ; the club equal to the three preceding joints, with joint 1 
slightly longer than 2. Prothorcue almost as long as broad, the 
sides gently rounded, broadest about the middle, the apical con¬ 
striction slight, the apical margin truncate dorsally and without 
postocular lobes ; the upper surface with shallow reticulate punc¬ 
tures throughout, SmiteMum almost circular. ' ■■■Elytra, with the 
lateral margins straight, the. apices jointly sin bate, the basal 
sutural impression short, shallow, and quite symmetrical ? the 
apical third of the suture with raised dark bristles, and stria 9 
remote from the base. ■■ ■ Legs long,. slender, and . sparsely clothed 
with small recumbent white setse; the hind femora shortly 
exceeding the apex of the elytra, the femoral teeth small and' 
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sharp ; the front and hind tibiae with the dorsal edge shallowly 
sinuate ; the front coxa* distinctly separated. 

Length , 3-3*o nun. ; breadth, 1*4-1*75 min, 

Baicawak. : 1 5 on flowers of Vernouia arborea , Mt. Mataim, 
1000 ft., 13. ii. 1014 ((l E. Urgant); H ?, Quop, '21. iii. 1914 
(G. E. 1L). 

A very distinct little species which differs from all other 
members of the genus known to me in having the front coxae' 
separated. 
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25. On some now Fishes from near the West Coast of Lake 
Tanganyika. By CL A. BouLKNGEig F.R.S., F.Z.S. 

(Published \y permission of the Trustees of the British Museum.) 

[Received September 5, 1919 : Head November 4, 1919.] 

(Text-figures 6-10.) 

A few months ago I reported in these Proceedings* on a 
collection of Fishes made at Albertville by M. I)iiout-Be Bie, of 
the Belgian East African Expeditionary Force. On returning 
home in May last, the same gentleman has brought me further 
specimens from localities near but outside the great lake, among 
which were representatives of six imrlescribed species. 

These Fishes are from three localities:— 

(1) A ditch (niarigot) along the Lukuga River: Prot opt eras 
(Tilt iopieus Heck., Vlaricis kilgendorfi Blgr. (previously known from 
Lake Eukwa), Audtenoglanis occidental^ C. & V., Anahas cienotis , 
sp. n., and MasUtocmbelus tmnmtm Blgr. 

(2) Tumbwe, a village S.W. of the Kalemie River, on a small 
stream flowing into the Kiemba River, a tributary of the Lukuga : 
Labeo dhoni% sp. n., Barbus eucMlus , sp. m, B. miochilus , sp. n., 
B. holotcmia Blgr. 

(3) Kabeke, a, village 30 miles south of Tumbwe, on the Niemba 
River: Allahemhelys dhonti , sp. n., Amphilius platychir Gtbr., 
Phraetum lukmjfce, sp. n. } an association very suggestive, so far as 
genera are concerned, of the rivers of South Cameroon, whence 
the two first known representatives of the genus AUabeneJielys 
Blgr. were described, and where several Amphilms Gtbr., and 
Phractura Blgr., are at home. 

It is remarkable that no members of the family Gichlidte, which 
form the great majority in the Tanganyika Fish-fauna, should 
have been collected in these three localities. Oharadnidw are 
also absent. 

Descriptions of the new Species. 

Labeo dhoxti. . 

Body feebly compressed, its depth 5 to 5| times in total length. 
Head 4 to 4J- times in total length, its width jf its length ; snout 
rounded or very obtusely pointed, strongly projecting, with a 
curved transverse groove above, its length less than h alf that of 
head; eye small, supero-laterai, 5 to 5| times in length of bead ; 
interorbital width length of head ; width of mouth (with lips) 
t to i length of head ; lips strongly developed, upper straight- 
edged, lower more or less expanded and bordered in front by a 
fringe of papilke, the posterior border strongly festooned : inner 
surface of lips with small papilla* forming numerous transverse 

* 0/-.P.Z. S. 1919, p. 17. 
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■plicae : rostral Hap large, completely detached on the sides, its 
edge feebly festooned; nuptial tubercles or their sears on the 
upper surface of the snout. Dorsal III 10-11, equally distant 
from nostrils and from root of caudal, upper edge concave, last- 
simple ray as long or a little longer than head. Anal III 5, 
reaching root of caudal or not. Pectoral as long as or a little 
shorter than head, not reaching ventral, the first ray of which 


Text-figure fb 



falls below' fourth branched ray of dorsal. Caudal deeply emar- 
ginate, crescentic when fully spread out. Caudal peduncle 11 
times as long as deep. Beales 35-36 ^^ , between lateral line 
and ventral, 12 ('exceptionally 14) round"caudal, peduncle. Dark 
olive above, white beneath; a more or less distinct dark lateral 
hand ; sometimes ending in a black spot. 

Total length 115 nun. 

Six specimens from Tumbwe. 

.Distinguished from L. eylmclrkus Peters by a. more elongate 
body and a lower number of scales round the caudal peduncle. 

Barbus Eucmmus. 

Depth of body 4 times in total length,length of head 3| times. 
Bnout rounded, ^ length of head; eye 4 times in length of head, 
interorbital width 3| times; mouth inferior, its width 3| times 
■ in length of "head ;• .both lips much developed, the lower with a 
rounded median lobe ; two barbels on each side, anterior | 
diameter of eve, posterior f. Dorsal IV 10, equally distant from 
eye and from root of caudal; border concave; last simple ray not 
enlarged, articulate in its distal half, smooth, A length of head. 
Anal III 5, not reaching caudal. Pectoral § length of head, not 
reaching ventral; base of latter below middle of dorsal. Caudal 
peduncle l j times as long as deep. Scales longitudinally striated, 
26 y, 2 between lateral line and ventral, 12 round caudal 
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peduncle. Brown above, whitish beneath; a large dark brown 
spot on the gill-cover. 


Text-figure 7. 



Barhiw euchihts, with lower view of anterior part of head in same (V) 
and in B. mwchilus (ft). 


Total length 80 mm. 

A single specimen from Tumbwe. 

Very closely allied to B. caitdovittaius Blgi\, from the Ubanghi, 
but eye smaller and lips more developed. 

Barbus miochilus. 

Depth of body equal to length of head, 4 times in total length. 
Snout rounded, | length of head ; eye 4 times in length of head, 
interorbital width 3 times; mouth inferior, with sharpish edge, 
its width 34 times in length of head; lips moderate, lower 
restricted to the sides; two barbels on each side, anterior ;•}- 
diameter of eye, posterior h to f. Dorsal IV 10, equally distant 
from centre of eye and from root of caudal; border concave ;• last 
simple ray not enlarged, articulated nearly to the base, smooth, 
a little shorter than head. Anal III 5, not reaching 1 caudal* 
Pectoral $ length of head, not reaching ventral; base of latter 
below middle of dorsal. Caudal peduncle 1| to times as long 
as deep. Beales longitudinally striated, 25-26 p , 2 between 
lateral line and ventral, 12 round caudal peduncle. Brown above, 
whitish beneath; a large dark-brown spot on the gill-cover. 
Male with very small round nuptial tubercles on the snout and 
larger ones on the lower surface of the head. 

Total length 85 mm. 

Four specimens from Tumbwe. 

Closely resembles the preceding, but distinguished by the 
character of the lips and the shape of the mouth, 




402 


MR. G. A. BOULENGER ON NEW FISHES FROM 


A LLABEXOHEL'YS DHONTI. 

Depth of body 7 to 8 times in total length, length of head 44 
to 5 times. Head If to If times as long as broad, smooth above", 
the bony casque, in the middle of the head, f- to £ width of head; 
occipital process acutely pointed ; a rather large frontal fontanelle; 
occipital fontanelle small, in advance of occipital process; eye 
very small, 3 times in length of snout, 6 to 7 times in interorbital 
width, which is If to 2f times in length of head; band of prm- 
maxillarv teeth 4 to 5 times as long as broad ; vomerine teeth 


Text-figure 8. 



Ailahenckeh/s <Ihoutl- 


granular, forming a crescentic band..which is a little narrower 
than the praunaxillary band ; nasal barbel f to § length of head ; 
maxillary barbel as long as or a little shorter than head, not 
reaching middle of pectoral.fin; outer mandibular barbel | to f 
length of head, inner 4 to p Gill-rakers moderately long, 10 to 
12 on anterior arch. Clavicles .hidden under the skin. Dorsal 
1)5-60, its distance from occipital process 4 to f length of head, 
Anal 50-53. Both dorsal and anal narrowly separated from 
caudal. Pectoral | to 4 length of head, its spine strongly serrated 
on outer side and smooth on inner, and 4 to | the length of the 
fin. Ventral 1$ to 14 times as distant from root of caudal as. 
from end of snout. Caudal | to length of head. Dark brown 
above, whitish beneath. 

Total length 165 mm. 

10 specimens from Kaheke. 

■ Phjra.ctura LukuaE.i 

Depth of body 64 times in total length, length of head 5f 
times. Head 11 times as long as broad, feebly rugose above ; 
snout half length of head, obtusely pointed, projecting beyond 
mouth; space .between ..nostrils, a.little nearer eye than end of 
snout; eye very small, on upper surface of head, 8 diameters in 
length of head, 2 in interorbital width ; lips and barbels covered 
with large round papilla* beneath; maxillary barbel f length of 
head, outer mandibular a little shorter, inner mandibular 
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Occipital process long and very narrow, not reaching interneural 
shield. Dorsal I 6, twice as distant from base of caudal as from 
end of snout ; second dorsal a little nearer first than root of 
caudal. Anal II 7. Pectoral as long as head, longer than ventral; 
latter not reaching anal. Caudal with ■ crescentic notch. 24 
dorsal and 19 ventral scutes, the last 5 united on caudal peduncle, 
which is of the total length. Pale yellowish above, white 
beneath; three ill-defined darker bars across the body and dark 


Text-figure 9. 



JPhractura hiJinga. 


annuli on the caudal peduncle; pectorals, ventrals, and anal with 
rather indistinct dusky cross-bars; black variegations on each 
lobe of the caudal. 

Total length 90 mm. 

A single specimen from Ivabeke. 

This species is intermediate between P. bovii Perugia and 
P. lindica Blgi\, from the Congo. 

A NAB AS CTEXOTIS. 

Depth of body equal to length of head, 3 times in total length. 
Snout rounded, a little shorter than eye, which is 4 times in 


Text-figure 10. 



Anabas ctenotis. 


length of head and 14 times in interorbital width; maxillary 
extending to below anterior fourth of eye; no palatine teeth : prse- 
©rhital, praeopercnlum, and interopercnlum entire; suboperculum 
Proo. Zool. Soa—1919, No. XXV1IL 28 
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strongly denticulate'; 8 to 10 strong, subequal seme above and 
5 or 6 below opercular notch. Dorsal XY-XYI 8; last spine 
longest, *| length of head; longest soft rays i length of head. 
Anal X 7-8. Pectoral § length of head. Yentral reaching or 
nearly reaching anal. Caudal peduncle very short, nearly as long 
as eye. Beales rugose, strongly ctenoid, 27 8 § 9 ; lateral lines 
Brown, with small darker spots; fins dark brown, caudal blackish 
at the base. 

Total lengt h 70 in in. 

Two specimens from a. ditch near the Lukuga River. 

This species is very near J. names Gthr., from which it is dis¬ 
tinguished by the denticillation of the gill-cover, the different 
anal fin-formula, and the shorter ventral fins. 
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26. The Iladula of the Mitrkke. 

By the Rev. A. IT. Cooke, So.D., F.Z.S. 

[Received October 16,1919 : Read November 18, 1919.] 

(Text-figures 1-18.) 

Fifty years have passed since F. H. Trosehei published his great 
work on the raduhe of Mollusca ( 11 ), and, during the interval, 
the number of Mitricke whose ratluke have been investigated may 
be counted on the fingers of one hand. From one cause or another, 
Trosehei’s work on the group contained some serious errors of 
misstatement, which have been copied into the subsequent 
Manuals dealing with the Mollusca, e. g those of P. Fischer (1) 
and Tryon (12). Trosehei figured, as belonging to Imbricaria , a 
radula closely akin to that of Vasum, and placed the subgenus 
close to the Turbinelliche; lie held that Strigatella had a radula 
whose form differed widely from that of the typical Mitrid®, and 
was closely allied to that of Tumcida (now Vex ilium Bolt.), while 
the true form of the Vexillum radula was imperfectly described 
by him. 

The recent acquisition, by the British Museum (Natural 
History), of the vast collection of raduhe formed by the late 
Prof, IT. M. (Iwatkin, enables fresh light to be thrown on this 
and other groups, while the results can be checked, in part, by 
the collections which he gave, during his lifetime, to Cambridge 
and other Universities. 

Trosehei figured and described 13 species of Mifcridse (Cylindva 
1, Mitm proper 5, Imbricaria 1, Strigatella 2, Tiirricida (Yearil- 
lum) 4: Yolutomitra is now more correctly placed with the 
To!utidse. The Gwatkin Collection contains 14 Yexillmn and 37 
belonging to other groups, of which 51 only 4 were known to 
Trosehei, and nearly all are new to Science. 


In Mitra proper the radula is remarkably broad in proportion 
to its length, a feature due to the extreme width of the laterals. 
For instance, in adult specimens, we have ;— 

admta Lam. Length in mm, 5*0 ; breadth in mm. 1*5. 
cardinal is Grael. „ „ 5*0 ,, „ 1*2. 

digitalis Chem. „ ,, 5*0 „ „ 1*4, 

episcopalis L. „ ,, 7*0 „ „ 2*0. 

glabra Swains. „ ' 6*5 ,, ,, 1*6. 

papalis L. „ „ 5*0 ,, „ 1*0. 

The number of rows of teeth varies :— 


admta (full-grown) has 
(young) 

cardinal is „ 

„ (another spec.) „ 


76 -p nascent rows. 
64 „ „ 

61 „ „ 
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citcumerina 

has 

47 + nascent rows 

digitalis 


72 „ „ 

episcopalis 

ji 

71 „ ,, 

ferruginea 

j? 

81 

fair a 

?j 

e l: 

glabra 

55 

106 „ 

papalis 

5 5 

70 


In many genera of rhacliiglossate Mollusca, and particularly in 
the Thaidse and allied groups, the form of the laterals is nearly 
constant, and affords little help in subdivision and classification ; 
the shape of the rhaehidian is the determining factor. In the 
Mitrkhe the reverse is the ease, for while the rhaehidian tooth 
varies considerably in shape, the modifications of the laterals are 
of great importance, and appear to be of equal or even superior 
value In estimating the relationships of allied groups and species. 
Tims, Vexillum is at once separated from all other forms of Mitra 
by its single-hooked laterals. 

Similar, though not so wide divergencies in the laterals form a 
basis for classification within the various groups. In this respect, 
the Mitrkhe fall Into line with the allied genera Fusimts , Fascia - 
laria, Latirus , and Peristernia , in all of which the laterals, rather 
than the rhaehidian tooth, supply the best evidence for classifica¬ 
tion. In these four genera, the rhaehidian is so much reduced 
in size that it has practically lost those characteristics which can. 
be employed to distinguish one group from another. The 
Mitrkhe have not quite reached this point of development, or, as 
it might be called, of degradation, but the rhaehidian is small in 
proportion to the rest of the lingual apparatus. 

Group 1. Mitra Marty n. 

Ill tacit id ia a 6- II - c u spied on a squarish or oblong framework: 
laterals long rake-shaped, multicuspid, the interior cusps inclining 
slightly inward, cusps 2, 3, or 4 slightly the largest. 


Test-figure 1. 



Section (a), Mitra piroper.~-“it/m$^ 8-11 deeply rooted 

sharp cusps, the outermiost of which lie obscurely behind the 
others. 

L M. adusta Lam. Eotuma. Ithachidian 10-eusped, the 6 
inner cusps nearly equal, the 2 outer on.each side smaller, and lying 
somewhat behind and below the others ; base nearly straight* 
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framework of tlie tooth rather narrow : laterals with 30-32 cusps, 
deeply rooted, gradually diminishing to the outside. 

Troschels figure of the rhachidian is quite wrong. 

2. M. cardinal is Gm el. Samoa. Rhachidian 8-cuspecl, cusps 
rather short, the 6 interior about equal, the 2 exterior smaller 
and withdrawn ; base very slightly curved: laterals with 13-15 
cusps, diminishing to mere serrations outside, inside 6 or 7 deeply 
rooted. Another specimen from Torres Strait agrees in essentials. 

3. If. cucum&rina Lam. Samoa. Rhachidian 8-cusped, with two 
curious projecting side-pieces, cusps nearly equal, deeply rooted; 
framework of tooth narrow, base slightly rounded below : laterals 
about 15, diminishing outwardly, inside 2 smaller, inclining 
inwards. 

4. M. digitalis Cbem. Samoa. Rhachidian 10-cusped, cusps 
rather long, deeply rooted, the 6 interior cusps more or less equal, 
4 exterior smaller and projecting sideways; base straight, frame¬ 
work of tooth deeper than in cucumerina : laterals with 28-30 
denticles, gradually diminishing to the outward end of the tooth, 
all deeply rooted ; interior 3 or 4 inclining inwards. 

In another specimen (also from Samoa) the forward end of the 
radula tapers away almost to nothing, so that both rhachidian 
and laterals are gradually much reduced in size. 

5. M.fidva Swains. Fiji. Rhachidian 8-cusped, cusps rather 
long and narrow, deeply rooted, the 4 central the largest, outer 
2 on each side more stumpy ; framework of tooth rather narrow, 
base straight: laterals with 20-21 cusps, gradually diminishing 
right to the end, interior 3 or 4 inclined inwards. 

6. If. glabra Swains. Tasmania. Rhachidian 8-cusped, mode¬ 
rately long*, but shorter than in fulva, central 6 nearly equal, 
the 2 outside shorter and withdrawn; framework narrow, base 
straight: laterals with 30-32 cusps, all deeply rooted, gradually 
diminishing to the end; framework rather narrow. 

7. M. rhodia Reeve. Port Jackson. Rhachidian 5-cusped on 
a peculiarly shaped squarish -'framework, cusps very deeply rooted, 
the 3 interior the largest, numbers 2 and 4 set at a slight angle 
to the central cusp ; base straight, upper margin curved : laterals 
with 15-16 cusps, very deeply rooted, not very sharp, gradually 
diminishing almost to the end, extreme end bare, inside 3 or 4 
cusps inclining inwards ; framework of tooth nearly straight. 

8. df. scutulata Chem. E. Indies. Rhachidian 8-cusped on a 
broadish-oblong framework, cusps deeply rooted, somewhat broad 
find blunt, projecting well above the upper margin, the 4 central 
the longest; base straight: laterals with 26-28 cusps, gradually 
diminishing to mere points, which continue nearly to the end, 
about half deeply rooted, cusps 3, 4, 5 (from inside) the largest. 

9> If. stephanneha Mel.v. : Karachi. The specimen is badly 
mounted and can scarce^ be seen, but the radula apparently 
belongs to this group. Rhachidian with 3 fairly long cusps, deeply 
rooted, these are flanked by 2 or 3 smaller cusps on each side: 
laterals many-cusped, cusps rapidly diminishing in size. 
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In all the above species the characteristic orange colour of 
the rliacliidian is distributed all over the framework. 

Section (6). Papalaria Dali.— Rhachidian with 7-9 cusps; cusps 
short, triangular, the external set at an angle to those in the 
centre. 

Text-figure 2. 



Lateral and rliacliidian toqtli of Ititm (Papalaria) papalis L. 


1. M. episcopal is L. Funafuti, Rhachidian 8-9-cusped, cusps 
stout and broad, set on an arching curve of the upper margin, 
deeply rooted, base nearly straight : laterals with 20-22 cusps, 
gradually diminishing to mere serrations at the end, inside 11 
deeply rooted, the 3 innermost inclining inwards. 

In an immature specimen from S. Pacific (Cambridge) there 
are only 5 cusps on the rliacliidian, the central much the thickest 
and longest, Troschel’s figure is very poor. 

2. M . papalis L. S. Pacific. Rhachidian 7-cusped, the external 
2 being obscure and withdrawn; interior 5 nearly equal, central 
slightly the largest, all set on a curved thickening of the 
upper half of the framework, base slightly curved : laterals with 
28-30 cusps, the interior 10-11 the largest, then diminishing to 
mere serrations, which continue to the end. 

In both these species the 4 central cusps seem to be mounted 
on a superposed plate, which is coloured deep orange, the rest of 
the framework is colourless or very light yellow. 

Section (c) of M. ferrugima.—Rhachidian cusps of equal size, 
narrow, none projecting at the sides or withdrawn behind the 
others* 

Text-figure 3. 



Lateral and rliacliidian tooth of ■ J/V fra ferruginect Lam. 

M,fer'ntginea Lam. Samoa. Rhachidian 6-cusped, cusps 
rather thick and stumpy, mass of the tooth, rather deep, the 1st 
and 6th cusps descend perpendicularly at the sides, and there are 
no obscure side cusps or pieces; base very slightly arched: 
laterals 15-17, crowded together, the 5 inside much tli e*I urges t ; 
about half are deeply rooted, the rest diminish into serrations 
which continue to the end. 
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The complete absence of any small cusps on the side of the 
rhachidian, which often makes it difficult to count their actual 
number, seems to justify the creation of a separate section for 
this species. 

Group 2. Subgenus Dibaphus Philippi. 

Rhachidian closely allied to that of Mitra proper, 8-9-cuspecl ; 
laterals multicuspid as in Mitra . 

D. edentulus Reeve. Polynesia. Rhachidian with 8-9 deeply 
rooted sharpish cusps, projecting well beyond the upper margin, 
the 5 central the longest; upper margin slightly curved, base 
slightly arched: laterals with 19-21 deeply rooted sharp cusps, 
set well apart, gradually diminishing to the outer end of the 
framework. 

Text-figure 4. 



Lateral and rhachidian tooth of Diha pints edentulus Reeve. 


A specimen from Mauritius has 9 cusps on the rhachidian 
and 18-19 on the laterals, another (Cambridge) from Mauritius 
has 43 + nascent rows. 

Group (3) of coriacea. 

M. coriacea Peeve. S. Pacific. Rhachidian 3-eusped, cusps 
thin and sharp, the central 3 times as long as the others, all 
projecting well beyond the upper margin, which is much curved, 
sloping sharply away from the central cusp ; on the outer sides of 
the central mass are two lateral projections, like broad denticles; 
base slightly curved : laterals with rather a deep framework, set 

Text-figure 5. 

Lateral and rhachidian tooth of Mitra coriacea Reeve. 

with 10-12 sharp denticles along a straight upper margin, about 
half of these are deeply rooted, they continue to the end, leaving 
no bare space ; a small prow-like projection stands out from the 
interior edge of the lateral, pointing to the similar projection on 
the rhachidian. 

In this group, of which coriacea is the single known repre¬ 
sentative, the laterals are fairly typical, but the singular form of 
the rhachidian separates it off. 
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Group 4. Subgenus Stkigatella Swain son. 


This group shows :— 


acuminata 8, 

60 + nase. rows of teeth, 

6 cusps on rlmchidkm 
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Rhacltidian tooth shaped more or less as in Mitra proper, 
with 5-8 narrow cusps, sharp or blunt, short or prolonged, the 
two external somewhat withdrawn and obscure : laterals comb- 
shaped, the inner half of the framework more or less arched, the 
outer half straight, with a marked ‘‘break” or division between 
the two halves; inner half set with well-marked smallish cusps 
(the inner 3 or 4 incline slightly inwards), which become mere 
points or fade away altogether on the outer half; extreme end 
usually quite bare. 

Text'figure 6. 



Lateral and rlmelndian tooth of StHgatelta liUerdta Lam. 

1 . S. acuminata Swains. Hoturna. llhaclt id km 6-cusped, the 
4 central cusps deeply rooted, the 2 outer small, and lying at the 
side and somewhat behind; cusps rather thick, projecting well 
above the upper margin ; laterals with 7-8 well formed, deeply 
rooted cusps, these rapidly diminish to mere serrations or points ; 
there are about 10 of these, reaching almost to the end ; the 
“break” not very prominent. 

An immature specimen at Cambridge, also from Rotuma, 
has 5 cusps on the rhacdiidian, the central the longest, and fewer 
cusps on the laterals. 

2; 8. mtricta Reeve. • Maui. 'Ehachidim-7-exited, the 2 outer 
obscure, lying as in acuminata central the largest, all deeply 
rooted, not projecting far beyond the margin; base scarcely 
arched laterals with 6 inner denticles, conspicuous, deeply rooted, 
then suddenly mere serrations, or the rest quite bare ; 4th cusp 
from inside the largest; u break” conspicuous. 

3. $. colamhellcpformis Reeve. Rotmna. Rhacltidian squarish, 
5-cusped, with an additional obscure cusp or projection at the 
sides, cusps very deeply cut and chiselled out of the mass, tips 
blunt, scarcely projecting above the margin : laterals with 6-7 
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strong deeply rooted denticles, then a few serrations or points, 
and finally blank, denticles 3 and 4 much the strongest; “ break” 
very pro'll on iieed. 

4. A. Ihnbiferct Lam. Durban. Rhachidlan 7-cusped on a 
squarish-oblong base, cusps deeply rooted, short and stumpy, 
scarcely projecting above the upper margin ; base straight or very 
slightly rounded : laterals witlr 9-1 0 short thick denticles winch 
rapidly diminish to mere points, then a long bare space, almost 
equal to that occupied by denticles; “break” well marked. 

5. S. litterata Lam. Andamans. llhacMdian 7-cusped, cusps 
deeply rooted, the 2 exterior very small, and lying* behind, 
interior 3 equal, projecting considerably, beyond the upper margin, 
next two rather smaller, all rather thick anti stumpy ; base quite 
straight: laterals with 8-9 short, stout, deeply rooted denticles, 
rapidly diminishing to points or serrations, end bare: “ break ” 
sharply* marked. 

Specimens from Hilo, Hawaii, and from Scott burgh, Natal, 
correspond in essentials, but have rather more (11—13) denticles 
on the laterals. One from Isipingo exhibits the 2 obscure exterior 
cusps on the rhachidlan much more plainly, while the 5 interior 
are of about equal length. 

6. S. Inctaosa A. Ad. Durban. This might well be a specimen 
of litterata , except that the cusps, both in rhachklian and laterals , 
are sharper, and further apart; there are 7-8 cusps only in the 
laterals, and beyond them the hare space is very long. 

7. S* pell Is serpent is Reeve. Mauritius. Radula small; rha- 
ehidkm 7-cusped, cusps short, rather blunt, deeply rooted, 
projecting beyond the upper margin, central the thickest and 
longest; base straight: laterals with 6 large cusps, rather sharply 
triangular, some distance apart, then a bare space to the end, the 
first two only incline slightly inwards ; “ break ” not very strongly 
marked. 

Thus species, in the shape of the lateral cusps, stands rather 
apart from the others. 

8. S. plamlirata Reeve. Suez, Rhachklian (beusped, crisps 
somewhat sharp and narrow, deeply rooted, tips not projecting 
far beyond the margin base straight: laterals with 7-8 deeply 
rooted cusps, rather near together, gradually diminishing to 
points, bare space quite considerable ; “ break not very marked. 

9. S. tristis Sowb. Panama. eRIuickidian with the upper 
margin produced at the angles into two curious horns, cusps 8. 
deeply rooted, the 2 -exterior scarcely visible, central 4 the largest, 
tips scarcely projecting beyond -the upper margin ; base wavy- 
straight : laterals with 6-7 strong blunt--cusps, very deeply rooted 
on the arched portion, then rapidly diminishing to points, which 
continue right to the end, no Imre part. 

One would expect this species, the only Neotropical repre¬ 
sentative of the subgenus whose radula is known, to exhibit 
differences in structure from the rest, and it does so. 
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Group 5. Subgenus Imbricaria Schumacher. 

Rhaehidian with 2 large and 2-3 small cusps: laterals with 
one or more cusps considerably developed, remainder either 
numerous or few and degraded. 


Text-figure 7. 



1. I. mannorata Swains. Upolu. Rhaehidian 5-cusped, all 
sharp and projecting beyond the upper margin, the central small, 
flanked on each side by a very large cusp, outside these one small 
cusp, with sometimes a trace of a second ; all these are set upon 
a thick plate, the base of which is somewhat angled in the middle ; 
laterals with 12-14 cusps, the third from the inside much the 
largest, inside this are 1 or 2 small denticles, all these incline 
slightly inwards ; outside the big cusps are 9-11 upright, sharp, 
narrow denticles, diminishing to mere points which continue 
to the end of the framework; in the central portion of the 
lower side of the framework is a roughly triangular 4i false keel” ; 
the framework itself narrows towards both ends, becoming 
almost pointed on tlie inner side. 


Text-figure 8. 



Lateral and rhaehidian tooth of Xmbrlcaria ossea Tease. 


Text-figure 9. 



Lateral and rhaehidian tooth of Xmbrwaria oUv&Jbrmis Sdwb, 

2. 7. ossea Pease. Samoa. Rhaehidian with a roughly tri¬ 
angular framework, nearly all of which is occupied by 2 long 
prominent sharp cusps, whose roots are carried through to the 
base, these are flanked on each side by 2-3 wrinkles rather than 
cusps, their points not projecting above the slope of the upper 
margin ; laterals with the second cusp enormously developed, 
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pointing inwards, at its inner base is one sharp almost adherent 
denticle, outside 4-5 very small denticles, which diminish to 
mere points, all inclining* sharply inward, but for the big denticle, 
the appearance of the tooth is degraded ; u false keel ” well 
marked and deep. 

In a more mature specimen from Society Is-;, the flanking 
cusps on the rhaehidian are better, marked ; in the laterals there 
are only 2-3 denticles outside the big one, close together on one 
side, further apart on the other; the framework is sharply 
pointed towards the rhaehidian, bluntly pointed on the outside. 

3. I. ollvmformis Sowb. S. Pacific. Bhctchidkm with two 
large, sharply pointed cusps, projecting well beyond a curving 
upper margin, flanked on each side by a single small denticle 
standing out against the mass of the tooth, its apex not reaching 
the curve of the tipper margin, sides of the tooth continue this 
curve, base nearly straight: laterals quite bare, save for one large 
cusp, inclining inwards, no trace of further denticulations; upper 
margin, straight, lower curved, framework pointed towards the 
rhaehidian ; general appearance very degraded. 


Text-figure 10. 


Lateral and rhaehidian tooth of Imbriearia punctata Swains. 



4, L punctata Swains. W. Maui. Rhaehidian 4-cusped, flanked 
by wrinkles, the 2 large inner cusps deeply rooted, with no 
intervening central cusp ; the 2 side cusps larger than in mar- 
mo rata : the superposed plate from which the cusps spring is 
extended angularly at. the sides: laterals 5-6-cusped, the' inside 
2 small, then 2 large ones, then one or two much smaller, di¬ 
minishing rapidly, all cusps inclining sharply inwards; a rather 
shallow but well marked “ false keel M ; general appearance 
degraded. 

This species is often regarded as identical with ossea Reeve, 
and the radula is not against this view. 

Group (6) of fimmnigem Reeve. 

Rhaehidian 7-8-cusped on a narrow framework: laterals multi- 
cuspid , cusps about 11-15, one or two of exaggerated size; frame¬ 
work narrowed prow-like inside, produced below into a false 
keel/’ ■ 

1. M. Jlammigera Reeve* Durban. Rhackhlian 8-9-cusped, 
cusps narrow and sharp, set on the margin of a very narrow frame¬ 
work,'the 5 interior alternately larger and shorter, externals mere 
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serrations; base straight: laterals with one of the denticles (in 
place of the 3rd or 4th) immensely exaggerated in size, and in- 
dining inward, forming a separation between the two parts of the 
tooth; the inner part is narrow, produced like the prow of a 
boat, and carries 3-4 fine needle-like den tides or seme close to 


Text-figure 11. 



Lateral anil rhaeludian tooth of Mitrajtammigera Reeve. 


the big denticle, while the tip is bare; on the outer part small 
denticles (about 9) mount up towards the big denticle; they are 
set apart from one another, gradually diminishing and leaving 
the external portion of the margin quite hare. 

In another specimen (also from Durban), the rhachldian is 
smaller and narrower, and has a rather thicker framework; the 
cusps are very irregular, 2, 3, or 4 in number, of various sizes 
and dispositions in different rows : the laterals are very faintly 
serrated just inside the big denticle, which, on one side only of 
the whole radnla, is bifurcated (and in some cases trifurcated) 
like a lobster’s claw. 

2, 2L interlirata Reeve. Durban. Rliachidkw 7-cusped, 
cusps shaped as \i\flammigera> the 3 interior much the largest, the 
central the shortest of the three: base narrow, nearly straight; 
upper margin slightly curved : in the laterals the big denticle is 
rather longer than in jiammigera ; there are 4-5 minute denticles 
or seme on the interior part of the margin ; on the exterior side 
of the big denticle are 7-8 small denticles, end of framework 
bare* 


Text-figure 12. 



Lateral and rhachidian tooth of MUra pnilosa Reeve, Durban. 


3. M. pretiosa Reeve. Suez. Iihachklian 7-8-ettsped, cusps 
sharp and projecting far beyond the upper margin, the 4 interior 
much the largest, all deeply rooted; base straight: laterals with 

# Since this description was .written,.Mr,iihirnu|>', of.Durban, who sent the speci¬ 
mens to Prof. Gwatkin, has assured me that the two species Jtammigera and 
Interlirata are conchologically identicaL 
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one cusp, the 4th from inside, much the largest, next inside one 
rather large, 11-12 in all, rapidly diminishing on both sides of 
the big cusps, the exterior mere points* 

Another more mature specimen from Durban corresponds, 
except that both the 4th and 5th lateral cusps are very large. 

Group (7) of splicer ulata. 

Rhachidkm thick, deeply coloured with orange and brown, 
bicuspid : laterals degraded, cusps few and obscure. 

1. 21. circulata Kien. var.” Durban (Mr. H. 0. Burnup *). 
Rhachidian thick, square, deep orange colour, opaque, with 2 
prominent'deeply-rooted cusps, the tips of which are blunt, and 
do not project far beyond the upper margin, these are flanked 
on each side by two obscure denticles or wrinkles: laterals thin, 
framework rather deep, with 4-5 deeply rooted denticles, 2-3 of 
which incline inward, half the margin quite bare. There are 
73+ nascent rows. 

Text-figure 13. 



Lateral and rhadiidiau tooth of MUra splinenilaia Mart. 

There is evidently some confusion in the specimens forwarded 
by Mr. Burnup, since those of circulata ” exhibit quite a different' 
type of radula. Another specimen of 44 circulata var.” in my own 
collection corresponds exactly with that here described. 

2. JL crenifera Lam. Mauritius, Rhachidkm squarish-oblong, 
colour deep orange-brown, almost black, 6-cusped, the 2 central 
strong, blunt and projecting, the side cusps smaller but distinct; 
base .somewhat arched: laterals with 4-5 stumpy denticles, all 4 
inclining inward, rest of margin blank. 

3. M. sphcendata Mart. S. Pacific. Rhachidkm lozenge- 
shaped, with 2 large deeply rooted cusps mounted on a flat plate, 
which is superposed on the main framework, tips broad, project¬ 
ing well above the upper margin ; these are flanked on each side 
by two small obscure cusps, set in the side of the tooth and some¬ 
what behind; sides of tooth slightly produced with small blunt 
wings; base slightly arched: laterals consisting of an obscure, 
rather deep-oblong plate, Smusped (some trace of a 4tb) on inside 
part of the inner margin, rest blank. Rows 63-f nascent. 

In a specimen from Upolu (OgII. Cambridge) and in one from 
Uvea (coll. A. H. 0.) there are 4 lateral cusps. 

* Tills form,.hitherto confused witli M. circiila (not circulata) Kien., will be 
described as If. Tmrnupiam . Mr. Biinrap agrees that it is distinct. 
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Group (8) of variegata . 

.Rhachidian single-cusped on a triangular plate: laterals de¬ 
graded, with one large cusp only. 

M» variegata Reeve. Mauritius. This unique and most in¬ 
teresting form shows a rhachidian formed of a simple triangular 
plate, with 2 angles at the extremes of the upper margin, and the 
3rd in the centre of the base; in the middle of the upper margin 
is a single sharp, deeply rooted cusp, the tip of which projects well 
beyond the margin, no trace of any other cusp : laterals in general 
shape like interlirata , with a single strong denticle of exaggerated 
size, inclining inwards, no trace of any further denticles; the 
projecting “ keel ” much larger than in interlirata. 


Text-figure 14. 



Lateral and rhachidian tooth of Mitra variegata Reeve. 

The whole radula is rather thin and lacking in substance; 
while the merging of all the cusps in the laterals in a single 
strong denticle is very suggestive of the lines on which radula 
development may proceed. 

Group (9) of wrumnosa, 

Radula small, rhachidian and laterals set with numerous small 
sharp cusps; framework of teeth narrow, nearly straight. 

L M. mrumnosa Melv. 8. Africa. Ilhcwhiclimi 8-cusped, the 
6 interior equal in length, the 2 exterior much smaller; cusps 
•sharp, small, none deeply rooted; base slightly arched ; laterals 
with 12-14 cusps, the 2 or 3 interior inclining slightly, but all in 
the upper margin gradually diminishing in size. 

2. M. hovel Kien. Buez. Rhachidian 8-9-cusped, cusps nearly 
equal, not deeply rooted ; base very slightly arched: laterals with 
12 nearly equal cusps, with 2 or 3 serrations at the outer end. 

Text-figure 15. 




Lateral and rhachidian tooth of Mitra bovei Kien. 


3. M.JUosa Born. Mauritius. Rhachidimi 8-10-cusped, cusps 
very small, framework narrow, upper margin slightly curved ; the 
cusps are inclined to become irregular in different teeth, and 
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sometimes two coalesce into one: laterals set with 20-24 tiny 
sharp denticles on a slightly curved framework, not greatly differ¬ 
ing in size except at the extreme end, where they become very 
small. 

4. M. proscissa Reeve. Karachi. Rhaehidian 11-12-eusped, 
cusps tiny, sharp, close together, equal in size, upper margin 
slightly curved, framework very narrow: laterals with 13-14 
cusps, the*2 or 3 innermost rather short and stumpy, the rest 
larger and sharp, none inclining inward ; they gradually diminish 
to the extreme end. 

5. Jf. p-ur a, A. Ad. China. Rhaehidian 6-cusped, the 2 ex¬ 
terior below the plane of the rest; margin straight, base slightly 
rounded: laterals with 12-13 sharp denticles, set rather apart 
from one another, gradually diminishing to the end. 

This and the following group probably represent separate 
branches from the parent stem. 

Group (10) of scabriuseula. 

Radula with rhaehidian and laterals set with numerous small 
sharp cusps; framework of rhaehidian narrow, deeply arched, 
tips curving upward ; framework of laterals narrow, arched, then 
straight. 

1. M. clrcula Kien. Durban. Rhaehidian and laterals set 
with very numerous tiny denticles, all about the same size. The 
specimen is in bad condition, preventing the denticles from being 
counted. 

Text-figure 16. 



Lateral and rltaclndian tooth of Mi fra scabriuseula L. 

2. IL scabriuseula L. Upolu. Rhaehidian with 30-32 tiny 
denticles, not deeply rooted, gradually diminishing towards the 
ends; framework narrow at tips, deeply curved, tips bare a nd turn¬ 
ing slightly upward: laterals with about 32 similar denticles set 
closely together, interior end bare of denticles, they continue to 
the exterior end, gradually diminishing in both directions. 

The form of the rhaehidian in this group, corresponding closely 
as it does with that of Turrimla , forms an interesting link 
between the radula of that genus and that of JUtra. while the 
laterals, on the other hand, resemble in miniature those of Mitra 
proper. 

Genus Texillum Bolten (dim Tnmcida [Klein] auett.). 

As pointed out* long ago by Gray ( 3 , 4 ), the laterals in Yexillum , 
instead of being broad and comb-shaped, with many sharp denticles. 
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consist of a single curved blade, as in Oliva, Murex, Trophon 7 
Thais, and the allied groups. As a rule the base is narrower, 
and the blade thinner than in these geneva. The rhachklian 
tooth is bow-shaped, framework narrow, pointed at the ends, set 
either with many small sharp cusps, which cover nearly the whole 
of the upper margin, or with three only, closely grouped together 
in the centre. The whole radula is as a rule extremely small. 

Group (1). Bhm'hidian set with many small sharp cusps, tips 
of framework curving slightly up, and pointed at the ends, which 
are bare of cusps. 

1. V, alauda Quoy. Mauritius. Framework of rhachklian 
moderately curved, set with 16 17 minute denticles, diminishing 
outwardly, ends bare, scarcely turned up; laterals simply hooked, 
not deeply curved. 

2. r. arenasam Lam. Philippines. Framework of rhachklian 
deeply arched in bow shape, .set with 20-22 sharp denticles, not 
deeply set, which diminish gradually in size to mere points, and 
finally leave the ends hare, central denticle the largest; ends 
sharply turned up : laterals simple hooks, not deeply curved. 

3. V. eruentatum Cliem, Philippines. llhacMdkm not very 
deeply waved; denticles 19-20, closely packed and narrow, 
central the hugest; a small blank space at the ends of the frame¬ 
work : laterals with very narrow blades, slightly booked at the 
tip. 

Text-figure 17. 

Lateral and rlmcludhm tootli of Vextthm exasperation Gmel. 

4. T* eneasperatum C4mel. Mauritius. Ilhrichidian deeply curved 
in: bow shape, ends of framework narrow and bare; set with 
15-16 sharp narrow cusps, equal in size, except those at the 
extreme ends, which become suddenly smaller; laterals long and 
narrow, hooked at tip. 

5. F. h/ratitm Lam. Mauritius. Framework of rhacMdicm 
deeply how-shaped, ends -scarcely, turning up, tips bare; denticles 
13-15, sharp, tilin'; rather d is tan t from one another, central 
rather the largest: laterals long, narrow, -very'sharply pointed, 

6. I. nodosum Swains, Hilo. Rhaahidian how-curved, but 
not very strongly, tips hare; denticles 7-8, sharp, triangular, 
close together: blade of laterals inuch curvedy 

7. 1. tasmamcum T-Woods. N. Tasmania. .Radula very 
small; rhachklian how-shaped, well curved in centre, tips of 
framework bare and turned upward; denticles 10-11, sharp, 
close .together, eqnal~sized, but diminishing towards the ends; 
laterals' nnmnv-bladed, curving sharply in the centre. 

8. 1. teresue T.-Woods. Tasmania. Framework of rhachidum 
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not deeply bowed, tips of framework bare ; denticles 10-11, 
central slightly the largest: blade of laterals narrow, somewhat 
angled in the middle. 

Group (2). Ithachhlian tricuspid, cusps small, placed close 
together in the centre of the curve, all the rest of the framework 
bare of cusps. 

Text-figure 18. 

t V" 

Lateral and rhachidian tooth of Vex ilium austmle Swains. 

1. V. australe Swains. X. Tasmania. The specimen is in bad 
condition, but enough can be seen to testify that the rhachidian 
is tricuspid, cusps somewhat large, central slightly the smallest: 
laterals thickish below, narrowing sharply at the ends. 

2. I r . ebenus Lam. Malta. Framework of rhachidian narrow, 
deeply arched, but scarcely waved in bow shape ; cusps very close 
together, thin, sharp, equal in length, central slightly the 
narrowest: blade of laterals narrow, slightly hooked at tip. 

3. hizenense Pils. Japan. Framework of rhachidian deeply 
arched in bow shape: denticles smaller and somewhat further 
apart than usual in this group, equal in size: blade of laterals 
long and rather narrow. 

4* F porphjreticitm Peeve. Tonga. lUiacMdian with frame¬ 
work deeply waved, cusps small, equal-sized, close together: 
blade of laterals deeply narrow, angularly curved in centre. Bows 
7(54-nascent. 

A general survey of the Mitridan raduke suggests several con¬ 
siderations. 

In the first place, the rhachidian tooth exhibits wide differences 
of structure, ranging from the lozenge-shaped 8-9-eusped form in 
Mitra, to the unicuspid triangular form of the variegata group. 
It is probable that the investigation of further material may 
discover links between forms of Mitridan rhaehidians at present 
very dissimilar. But there appears to be warrant for the sug¬ 
gestion that the Mi tridoe represent au ancient group of Mollusea % 
so that many links in the chain of development may have become 
extinct. 

Secondly, these divergencies in the structure of the rhachidian 
are accompanied by a general similarity of plan in the laterals, 
subject however to a progressive modification in their form. 
We can arrange the groups and sometimes the species in a 

B. B. Newton informs me that Bellardi enumerates nearly 200. species of 
Mitrid® from the Upper Tertiaries of Italy alone,, and that the genii s dates back to 
Cretaceous rocks. ' ... ' , , ■■ 

Proc. Zool. See.—1919, No. XXIX. 
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group (of . Imhricar ia), in a series indicating a transition from a 
more complex to a simpler form of tooth. The laterals, in fact, 
exhibit every symptom of regress towards a, gradual degradation. 
At the head of the series we have the multieuspid lateral 
of Ultra proper, Papularia , and Dibap/ms, in which the 2nd, 
3rd, and 4th cusps are slightly larger than the rest, and incline 
slightly inwards. The first important modification occurs in 
Strigatella, where, on the outer half of the lateral, the cusps 
either diminish to mere dots, or are absent altogether, leaving the 
framework bare. In Imbriearia (a parallel development) one or 
more of the interior cusps increases considerably in size, at the 
expense of the others, which generally become smaller, or are 
reduced in numbers and become degraded. 

In the flammigem and spJuvridata groups further modification 
occurs. As a rule, one of the lateral cusps is enormously 
developed, with a corresponding decrease in size, or with the 
total disappearance, of the remainder of the cusps, the whole 
tooth assuming a degraded appearance. In the varmjata group 
» the big lateral cusp has ousted all the others, and the tooth is 
much degraded. 

According to Troschel, Cylhulromitra (formerly , Cylindra ) 
nuoea Meusch.'has no laterals, while specimens of Gy. dactylics L. 
have been examined both by himself and Dr. Gray without any 
trace of a radula being discovered. It is possible therefore that 
Vylindromitra forms the last term in the series of degraded forms 
of Mitridan radula; on the other band, it may be wiser to wait 
for further evidence before a. final decision, can be reached. 
Trosehel’s tigmes can seldom be accepted without confirmation. 
He places the Ziervogelia group of Ztrigatdla close to Yexillum. 
If the radulre lie figures are correct, Ziervogelia cannot be regarded 
as akin to Strigatetta; but here again 'further evidence is needed 
, before the true position of Ziervogelia can be settled. 

It is tempting to pursue this branch of the subject a little 
further, and to enquire whether, in the progressive degradation 
of the Mitridan lateral, we can obtain a clue to the genesis of 
the. familiar bicuspid or unicuspid lateral of many of the llhachi- 
glossa. It seems within the bounds of possibility that the 
coalescing, or gradual disappearance, of the cusps, in a nrvdticuispid 
lateral, produced, in more eases than that, of the Mitrkhe, a lateral 
with one or two large cusps instead of many small ones*. In. 
B.mcinum, y Neptuma, . Ooniimttq r :ButhrM, and the allied genera,, 
small cusps occur, with some degree of irregularity, between the 
two, or three, great cusps. It is conceivable that these smaller 
cusps may be vestiges of an armature, in which the cusps were 
more numerous and more on a level as regards size. Even a 
genus like Alectrion, which has settled down, in most species, to 
a. steady bicuspid lateral, occasionally exhibits more than traces 

* Compare B. B. Woodward, Broc. Make. Soc. London, vii. p. 259: “In the 
Riulul.a . . . there is consistent progress in the shape of the replacement of nume¬ 
rous, weak, little teeth by few strong ones, especially in the carnivorous groups.” 
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of extra intervening cusps. In most cases of bicuspid laterals, 
one or other of the cusps, usually but not always the interior, is 
decidedly the smaller of the two.. This smaller cusp may show 
signs of incipient disappearance, a stage which receives illustra¬ 
tion from Troscliel, pi. vii. figs. 15, 19, where the inner cusp of 
a llerniftisns and a, Myristica is very small, and pb via. figs. 5, 6, 
where the outer cusp of a Yasum is similarly reduced. It is no 
great step from laterals of this type to forms in which the second 
cusp has vanished altogether. The framework of the tooth 
would diminish in breadth, the fewer cusps it had to carry. 

This process of reduction in the rhaehiglossate lateral seems to 
receive illustration from the case of the Yolutidse. Most species 
of Voluta have lost their laterals altogether. Voluta concinna 
and Volutilithes abyss icola alone retain them in a very degraded 
form, imicuspid on an oblong base. A further stage is shown in 
Xeptimeopsis gilchristi , where the lateral cusp has vanished, and 
the framework is reduced to a- small thin plate, of undefined shape, 
“probably quite functionless” (Pace 7, Woodward, M.F. 14). 

In other genera the process of degradation takes another 
line. The laterals remain unimpaired, while the rhachidian 
suffers degradation, or even disappears altogether. Fasciolaria , 
Lath'as. Perlsternm , and Fasinus form a group of genera in which 
the rhachidian is reduced to extreme smallness, while the rhachi¬ 
dian cusps have in many species almost vanished. It cannot be 
doubted that the rhachidians of ColumheUa and of Liomesus 
(=Ba coin ops is ), w h ieh are now'mere narrow blocks, are descendants 
of teeth which once were furnished with cusps. 
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27. Note on the Righting Reaction in Asterina gihhosa Penn. 
By E. S. Russell, M.A., B.Sc., F.Z.S. 

[Received October 22, 1919: Read November 18,1919.] 

Introductory .—The experiments to be described in this paper 
were carried out in June 1919 on the beach of Portion ear, a 
little rocky bay in North Cornwall between Trevose Head and 
Newquay. A small colony of Asterina lived in the rock-pools 
of this bay about halfway up the beach. They did not extend 
further to seaward, and the reason for this appeared to be that 
their habitat midway up the narrow land-locked cove was less 
exposed to wave-action than the lower section of the beach, 
which at low water ran continuous with the coastal line of cliffs. 

The method of experimentation was simple—the starfish were 
collected in twos and threes, generally from the underside of large 
stones, and transferred at once to shallow rock-pools, in which 
they could he closely observed. No specimen was used for more 
than ten experiments, so as to eliminate the factor of fatigue. 

I attach some importance to the fact that the observations 
were made under natural conditions, for it is obvious that if one 
removes animals from their natural surroundings to the artificial 
conditions of a laboratory experiment their behaviour is apt to 
be upset by the change. Few animals seem to take kindly, for 
instance, to life in a smooth glass basin exposed on all sides to 
the light, and it is improbable that their behaviour remains 
unaffected by such strange surroundings. Furthermore, there is 
always the risk of aquarium specimens losing vigour and getting 
out of condition. Plessner (1913) savs of A st evicts rube ns and 
Soktsier papposus weakened by aquarium life that they right 
themselves only with difficulty or even fail to turn. 

It is best, then, when studying the behaviour of any animal to 
study it in its native haunts or in surroundings approximating as 
nearly as possible to those natural to it. This was comparatively 
easy to manage with the Asterinns of Portlmiear, and the obser¬ 
vations recorded below, scanty though they are, have at least 
the merit of referring to animals acting normally in a normal 
environment. 

The Righting Reaction .—Records were kept of the righting 
reaction in eleven individuals of various sizes, the exact way in 
which the righting movements were performed being noted, as 
well as the time taken, from the moment the starfish was placed 
on its back to the moment when it recovered its normal position 
and started to crawl away. The rapidity of the reaction in many 
cases was striking, nearly 40 per cent, of the turnings observed 
being completed in 20-30 seconds. These times compare favour¬ 
ably with the times taken by OpMura hretnspina, which accord¬ 
ing to Glaser. (1907) averages 45 seconds for the turn'; On the 
other hand, if things went wrong and the starfish got tied up in 
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the peculiar way to be described later, the complete turn might 
take as long as 10 minutes. 

The detailed records are as follows :— 


Specimen A: ca. 25 mm. 13/6/19. 


Time taken. 


40 

35 

24 

30 


secs. 



'i a „ 


40 „ 


JTMod of t urn ing. 

Turned on two adjacent arms. 

53 J5 5’ 

Four arms attached, two outer gave up, turned on two. 

Three attached, one retracted tube-feet, turned on two adjacent arms. 
Turned on two. Interfered with by a shrimp. 

Turned mainly on one arm which bent bach. Later on an adjacent 
arm rolled longitudinally and attached. 

Turned on adjacent pair, hut first tried to fix with arm opposite the 
pair on which it finally turned. 


Specimen B: ca. 30 mm. 13/6/19. 


20, secs. 


30 „ 
20 „ 
30 „ 


25 

30 

25 

32 

30 

32 


53 

)) 

33 

33 

» 

53 


Turned on adjacent pair. 

Four attached, outermost gave up, turned on two. 
Three took part, turned on adjacent pair. 

Turned on adjacent pair. 


Three attached, one loosed hold, turned on adjacent two. 

Three most of the time, towards the end an outer arm gave up. 
Turned on two adjacent. 

33 33 


Average time 27*4 .secs.—a clever and vigorous specimen. 
Specimen 0: ca. 30 mm. 14/6/1 

67 secs. First on three, then on adjacent pair. 

30 „ Turned on adjacent two. 

40 „ First on three, then on adjacent pair. 

35 „ 33 ,3 

42 „ 

25 „ Four attached slightly, turned on adjacent pair, 

25. „ Three „ „ „ 

23 „ Four ,, „ . „ 

32 ■ 1 hree . »» ■ . 1 ■ jsr 

28 „ Turned on adjacent pair. 

Average time 347 secs. 


Specimen I): ca. 25 mm. 14/6/19, 


30'secs.'. 
35 . 

27 

30 „ 

30 „ 

30 „ 

35 

oH ,, 

33 


Turned on adjacent pair. 

Three attached, turned on adjacent pair. 


Four „ „ 

Three „ „ 

Turned on adjacent pair, hut second choice of pair. 
First four, then three, turned on adjacent pair. 
Turned on adjacent pair. 


Average time 33 j 2 sees. This specimen seemed slow at bringing 
. over fifth m 
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Specimen E : cm. 25 mm. Rather short rajs and big body. 14/6/19. 

38 secs. Turned on adjacent pair. 

36 „ Three at first, one gave up early, turned on adjacent pair. 

32 „ Three, then four, turned on adjacent pair. 

28 „ Five attached, „ ,, 

30 „ Three attached, „ „ 

32 „ Turned on adjacent pair. 

33 ,, Three at first, then turned on adjacent pair. 

OX 

—*■* 5J _ > .13 33 33 

37 „ Principally on one of an adjacent pair. 

23 „ Three for a very short time, turned on adjacent pair. 

Average time 31*4 secs. 

Specimen F: ca. 32 mm. 16/6/19. 

115 secs. Three attached and transitory deadlock occurred, then a fourth 
attached and the opposite outermost let go. Turned on three 
adjacent. 

45 „ Three, then five, turned on two adjacent. 

115 „ Turned on two, but second choice. Interfered with by surface-film 

which caused exploratory movements of tube-feet. 

Transferred to deeper part of pool:— 

45 secs. Turned on two adjacent. 

35 „ Three attached, turned on two adjacent. 

43 „ Four attached, then turned on two adjacent. 

60 „ Four, then three, then turned on two adjacent. 

58 ,, „ ,, ,, 

38 „ Two, then three, then four, turned on adjacent pair. 

45 „ „ . „ „ 

This specimen showed a distinct tendency to attach all arms. 
Specimen G : ca. 14 mm. 16/6/19. 

45 secs. Two, then three, turned on adjacent pair. 

30 Turned on adjacent pair. 

25 

33 ,, 33 35 

25 „ . „ 

25 „ .. 

25 „ Three, then turned on adjacent pair. 

25 „ Turned on adjacent pair. 

28 ,, One attached, then turned on adjacent pair. 

22 ,, ' ' ’ ,33 33 33 

Average time 28*3 sees. A small and very active specimen. 

Specimen'll: ca. 22 mm. 16/6/19. 

55 sees. Three, then four, then turned on adjacent pair. 

30 .. Four, then turned on adjacent pair. 

205 „ Deadlock I. (sec below, p. 429). 

38 „ Two, three, turned on adjacent pair. 

33 „ Two, three, four, then turned on adjacent pair. 

615 „ Deadlock II. (see below, p. 420). 

195 „ Deadlock III. (see below, p. 429). 

42 „ Two, four, three, then turned on adjacent pair. 

33 ,, Three for very short time, turned on adjacent pair. 

48 „ Two, three, turned on adjacent pair. 

Specimen J : ca. 31 mm. 18/6/19. 

72 secs. Two, three, four, three, finally turned on adjacent pair. 

60 „ Four, tliree, turned on adjacent pair. 

52 „ Three for very short time, turned on adjacent pair. 
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67 secs. 


BO „ 


80 

102 „ 

120 „ 

82 „ 


One took the lead, other two attached, one of these gave up, turned 
on adjacent pair. 

Deadlock IV. (see below, p. 429). 

Two adjacent attached, tips curling in same direction, joined by a. 
third, one of original pair gave up, turned on adjacent pair (second 
choice). 

Turned on two adjacent, delayed by one opposite. 

Turned on one, delayed by an opposite arm holding on. 

„ delayed by an opposite pair bolding on. 

Four attached, turned on adjacent pair. 


Specimen K: ca. 28 mm. 18/6/19. 


55 secs. 
•15 „ 


£IU „ 

50 „ 
43 „ 
53 „ 
90 „ 


60 


One, three, turned on adjacent pair, hindered by opposite arm. 

One, two, turned on adjacent pair. 

Turned on adjacent pair. 

One, two, turned on adjacent pair. 

One, two, three, four, turned on second pair (adjacent). 

Turned on adjacent pair, impeded a little by opposite pair. 

First on one, then superseded by opposite pair, on which it turned. 
At first one arm turned right back, then opposite pair took hold and 
superseded first, which retracted tube-feet. 

One ann, superseded by opposite pair. Unifying impulse noticeable. 


Specimen L: ca. 13 mm. 18/6/19. 

125 sees. One, two, turned on adjacent pair, long period of incoordination. 

30 „ Turned on adjacent pair. 

5t> 1 a. j t >j 

00 „ „ „ impeded by opposite arm. 

30 „ Turned on adjacent pair. 

33 „ First one attached, then turned on adjacent pair. 

52 ,, ,, ,, 

52 

* 3J »} , ■ J» J» „ 

85 . Delayed reaction. Turned on two, impeded by opposite arm. 

37 „ Turned on adjacent pair. 

TNote.—S pecimen J seemed to be affected by the hot sun, so after the first four 
trials it was kept in the shade of a stone, as were also specimens K and L. 


From these records it is apparent tha/b while there is great 
variation in the way the reaction is commenced, there is great 
■uniformity in the way in which the turning is finally accom¬ 
plished —a 1 most al 1 turn on an adjacent pair of arms, the actual 
percentage in the 107 trials recorded being 92*5. In four trials 
the turning took place on one arm which bent back from the tip 
progressively ; turning took place on three adjacent arms in four, 
•eases, including three of the u deadlock ” turns, and in two other 
cases (counted as turnings cm an adjacent pair) three arms were 
engaged until a. late stage in the righting, when an outer one 
gave up. 

..Whomplaced .on its hiw?k Asterina immediately flattens out, 
/then;;curls The. tips .'of - the arms dowmvards, raising itself a little. 
The tube-feet are extended and feel about actively. ‘ Any number 
of the arms may attach themselves to the bottom by their ter¬ 
minal tube-feet. Of these arms two or three generally get a lead 
over the others. The simplest case is when two adjacent arms 
get ahead and keep ahead of the rest. Provided the ventral 
surfaces of these two arms both turn inwards towards one another 
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the righting is carried out with great precision and rapidity, 
often in 30 secs, or less. The two arms on which the starfish 
rotates are at the end of the turn disposed at a wide angle with 
one another, a condition recalling the usual method of righting in 
Ophiuroids, where the animal pushes itself over on two anus 
stretched out nearly in a straight line. The wide angle is 
immediately compensated for when the starfish begins to crawl 
away. 

If, however, the two arms turn their ventral surfaces in one 
direction, so that the tips get a twist in either a clockwise or a 
counter-clockwise direction, the turning is delayed and other arms 
must be brought into play. In general, a disposition of the arms 
with the tips pointing in the same circular direction is a very 
unfavourable condition for turning, and much adjustment is 
required before turning can be carried out. 

The turning on two arms is very often delayed by the holding 
on of one or two other arms, which later detach themselves. 
The “unified impulse” of which Jennings (1907) speaks in his 
elaborate analysis of the righting reaction in Astertas forreri is 
certainly shown in Asterina, hut appears to arise rather late in 
the reaction. I have often seen the third arm detached rather 
forcibly by the pull of the turning pair. In other cases, how¬ 
ever, one can observe a voluntary retraction of the tube-feet of 
the impeding arm or arms. That the unified impulse does play a 
great part is shown by the fact that, in general, a had start is 
always or almost always compensated and a good solution arrived 
at, for whatever number of arms is employed at the beginning 
the turn is almost invariably made on two adjacent arms. If the 
unified impulse did not at some stage arise the righting reaction 
would be a long drawn-out and confused affair, coming only by 
chance to a successful issue. . 

A second neat solution of the righting problem is afforded 
when the righting is carried out mainly by one arm, helped 
towards the end of the reaction by the arms on either side. This 
solution is rare, and the method is not a particularly speedy one, 
the times taken ranging from 37 secs, to 120 secs. 

A third method sometimes adopted is to turn on three adjacent 
arms, „ On condition that the middle arm of the three takes the 
lead this method is quite successful: it is, in fact, hardly to be 
distinguished from the method of turning mainly upon one arm. 
If, however, the middle arm lags behind and the outer anus get 
ahead of it, trouble ensues and a deadlock occurs 

Turning on four arms is really not met with. * Four arms may 
firmly attach and an attempt be made to turn on all four, but the 
actual turning must take place on the middle pair, the outer arms 
being forced to let go. An attempt to turn on four resolves 
itself into a turn on a single pair. 

If all five arms attach, no progress can be made until at least 
two relax their hold. 

Comparison with the account given by Jennings of the methods 
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used by Asterlm forrerl shows that, Aster ina attempts practically 
all the Methods employed by Asterim, but is successful only in 
the measure that its organisation permits* Asterhm is a short- 
rayed, comparatively rigid form, and cannot twist its rays (espe¬ 
cially round a longitudinal axis) to anything like the extent 
possible to the long-rayed Asterim* its righting rea.td.ion is 
accordingly less varied than in Aster ias , for the simple reason that 
certain solutions open to Aster ias are mechanically extremely 
difficult or quite impossible for Aslerina. Organisation, in fact, 
must be regarded not only as a means towards action, but also' 
as a limit upon activity— a limit which tho animal in its active 
striving tries always to oveivome. 

The following is a summary in Jennings’ own words of the 
various modes of righting which he has observed in Aster ias 
forreri - 

u 1. The simplest and neatest method of turning is the follow¬ 
ing: Two adjacent rays twist their tips in such a way that the 
ventral surfaces of the two face each other; then the tube-feet of 
these rays attach themselves and throw the starfish over in a neat 
somersault...... 

44 2* The tips of the two adjacent rays may so twist that the 
ventral surfaces do not face each other, but both face in the same 
direction. The tube-feet then take hold and throw the starfish 
over,—twisting it about an axis which passes lengthwise through 
one of the attached rays. This method of turning is extremely 
difficult and awkward, but is seen at times. Usually when two 
rays become attached in the way described, a third ray takes hold 
and aids the turning, the method then forming a transition to 
that given next...... 

44 3. Three adjacent rays twist, attach themselves, aud remain 
attached, all pulling throughout the reaction. Usually the animal 
turns primarily hy the aid of the two outer rays, while the 
middle one is relatively passive, and is compelled to double back 
under as the animal turns. Often this middle ray walks back¬ 
ward beneath one of the other rays, or the other walks actively 
over its surface or there is a, combination of these two movements, 
till the normal position is reached...... 

4. Four of the rays take hold, two extending to the light, 
two to the. left . . ,. ., [all remain attached during the turn]. 

“By All of the rays attach themselves. Now the turning can 
be accomplished only by the release of certain rays. 

“ 6. An unusual method is that in which but one ray twists 
and attaches itself, and by its unaided efforts turns the starfish 
about an axis passing through th is ray.. .. . ( 

“ 7. A still more unusual type is seen in the performance of 
the righting: reaction without attachment of the tube-feet of any 
of the rays,.. . ” (1907, pp. 125 k 128). 

Tins last, method, in which the starfish raises its disc high by 
standing on the tips of all five rays and then swings one or more 
rays over or under until; it topples over right side up, I have 
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not observed in Aster ina. and Jennings has seen it. in A uteri ft* 
only when the tube-feet were prevented from taking hold. 

Method 0 is used hv Aster ina, but the turning is round an axis 
transverse to the ray, not longitudinal as Jennings’ account, seems 
to imply, (in general, the inverted Antenna tends to roll its rays 
backwards from the tip rather than twist, them to the side round 
a longitudinal axis, as is customary in Aster Ins,) 

Method 1 is in Aster in a as in Asterias the neatest and most 
successful solution. Method 2 also occurs, but seems in Aster ina 
always to require the assistance of a third ray, which generally 
supersedes one of the original pair. Method 4, as already pointed 
out, is not mechanically possible in Aster ina. 

It is in Method X that the difference between the two species 
comes out most clearly. If Aster ina tries to turn on three rays 
and the t wo outer get a,head, the middle one becomes sharply bent 
back upon itself and is unable to\straight.cn out owing to the rays 
on either side pinning it down hard against the bottom. A dead¬ 
lock follows, which lasts for several minutes, the two unattached, 
rays standing up almost vertically in the water, the whole turning 
movement being suspended half-way. 

One gets the impression that the starfish is thoroughly puzzled 
by the situation, and it certainly takes a long time to arrive at a 
solut ion. Various solutions are found. In Case 1. (supra, p. 425) 
the starfish dually bent down one of the free rays and took hold, 
then relaxed the two outer attached rays enough to push the 
middle ray through. In Case II. both of the free arms were bent 
down and attached, then one of the original outer pair let go and 
so released the prisoned ray. In Case III. the free arms bent 
down and attached, pulling the body Hat by main force, the 
prisoned ray being subsequently freed by adjustment of the 
neighbouring rays. In another ease, not included in the general 
series, in which the deadlock lasted about 4 minutes, an outer 
•ray let go, and the starfish turned on the other two attached rays, 
the free arms taking no part in the solution. Case IV. in the 
general series was of another character. Three rays had attached, 
the tips of two rays twisting towards one another; then a fourth 
ray took hold ; finally the starfish turned on a pair of rays at the 
side, 1 wiving taken over three and a half minutes to work out this 
solution. 

In Askrhs, when three, rays -attach and the outer rays get 
ahead, as is apparently usually the 'ease,.turning is carried out 
with comparative. ease, the length and flexibility of the rays' 
permitting the middle ray to crawl over or under the ones at the 
side, instead of being pinned between them as Imppens in Aster (nu 
with its short and Hat rays. ./ 

I did not investigate the -question as to whether the individual 
Asterinti shows any preference ;'for .'.rising. a "particular, ray, or 
combination of rays, as Jennings has demonstrated for Asterias 
: fvrreri. (1907, p. 144), but it is ■■clear .from the;■detailed records 
given above that each Individual tends to stereotype the method 
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used in the first few trials, Some specimtMis, notably B and t»\ 
turned unhesitatingly on an adjacent pair, F showed a tendency 
to atta,ch all its vavs, H got itself tied up in a deadlock three 
times in ten trials, K showed a, propensity to use one ray lor 
turning. It is dillienlt to say whether these tendencies are due 
to individual idiosyncrasy or to the formation of transitory habits. 

Perceptions involved in the Righting Reaction. When Aeternm 
is turned on its back two obvious changes take place in its 
relation to environment—the tube-feet lose contact with the 
bottom, and the action of gravity upon the animal is reversed in 
direction. The irritating effect of light upon the ventral surface 
need not be considered as an essential factor, for, according to 
Preyer (1886-7. p. 90), the righting reaction may take place in 
the dark. The stimulation of the dorsal surface hv contact with 
the bottom may also be eliminated from the essential conditions, 
since Asterina is often found under stones with its back in contact 
with the bottom. And Preyer (ibid, p. 107) has shown that 
removal of large pieces of the dorsal integument does not hinder 
the righting reaction. 

In order to study the relative importance of the two main 
conditioning factors—contact and gravity—I carried out the 
following experiments on the beach with a, couple of large and 
active specimens:— 

I. The starfish was turned on its back, and a, small piece of 
slate was held 1-2 mm. above the ventral surface. The starfish 
attached completely and could be lifted away adhering to the 
slate—the righting reaction was not carried out, the starfish 
remaining back downwards, If, however, the slate was not lifted 
away and the starfish remained in contact with the bottom, it 
left the slate and crawled on to the bottom, thus completing the 
righting reaction. (10 trials.) 

JI. The slate was presented" half-way..through the turning 
movement. The starfish attached some of its tube-feet tem¬ 
porarily hut completed the turn towards the bottom, (10 trials.) 

III. A piece'.of Pucus of about the same area as the starfish 

. was.placed on the ventral surface of an inverted Asterina, The 
animal attached its tube-feet and carried out “ walking” move¬ 
ments with them, by means of which the weed was carried right 
off the ventral surface. The starfish then proceeded to turn. 

IV. The starfish was held lightly in position by means of 
angled pins on the under side of a floating block of wood, the 
ventral surface facing earthwards. It turned so as to bring its 
ventral surface into contact with the wood. In spite of the fact 
that the pins interfered somewhat with the lighting movements, 
less than one minute sufficed in two cases for the turn, less than 
two minutes in three other cases. 

V. Propped up with its back against a vertical side of rock, 
the starfish invariably turned towards the earth, pivoting rapidly 
on the pair of arms whose tips were in contact with the horizontal 
surface. 
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From these experiments it seems dear that the primary aim 
of the righting reaction is to bring the tube-feet into contact 
with a solid and resistant surface. The first .thing Aster ma does 
when detached from its hold is to stretch out its tube-feet and 
feel round in all directions* Mere tactile contact is, however, not 
sufficient, as Experiment 11.1. shows—the surface must resist a 
pull. The perception involved in the contact reaction is not so' 
much tactile as kimesthetic. It does not seem to matter very 
much whether the surface of adhesion lies below the starfish, as 
in the normal righting reaction, or above it, as in Experiment IT. 
There is no pronounced tendency to take up a definite position 
relative to gravity. Under natural conditions Asterinci may be 
found either adhering back downwards on the underside of a 
stone or back upwards on the bottom underneath the stone, or 
again wedged along the lateral edges of the stone. Experiment L, 
however, indicates that Asterina prefers to turn its ventral surface 
to the bottom rather than crawl on a small inverted stone, and 
this fact might be adduced, together with the similar results 
obtained by Preyer (ibid. p. 11(5), in favour of graviperception 
taking a part in the reaction. On the other hand, Asterina 
may crawl off the piece of slate simply because of its small area. 
(The result of Experiment JI. is best explained as due to that 
“ persistence of an established impulse,” which is a characteristic 
feature of the behaviour of many lower animals (Jennings, ibid . 
pp. 115.(5, 145-.b). 

The probability is that gravi perception in the starfish, if really 
existent, is purely kimesthetic. It is well known that when a 
starfish is walking undisturbed over a, horizontal surface the 
tube-feet do not attach firmly to the bottom but act very much 
like legs which push the animat forward. This has been clearly 
shown by Jennings for Ast'erhm forreri, and is true also of 
Asterina* If, however, A sterina is irritated it huddles down and 
grips the bottom firmly with its suckers. Also when at rest it 
holds on fairly tightly. Similarly, if it is mounting a, steep slope, 
or adhering to the under surface of a rock, it must hold on tighter, 
bringing its suckers into play. Gravi perception in A sterina, if 
one can,properly use the term, must be little more than a dirn 
perception of the difference between a surface on which if may 
walk and a surface to which it must cling. This gives the 
possibility of a choice between a back downwards and a back 
upwards position. 8pace to the starfish must be,a tactile or 
better a khuesthetie space, . 

To sum up, the two factors provisionally distinguished above— 

contact and gravity.probably resolve themselves' into one, for 

both appear to depend upon kiniesthetic impressions. The aim 
of the reaction is to.get a firm foothold on something solid ; once 
this is found the starfish' is 'probably able to distinguish by' 
muscle sense, in a. .rough"and ready way, whether.;the surface is 
horizontal* vertical, ■■■or. inverted,:'. 

It is possible that a third factor plays a part in the orientation 
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of the body with respect, to gravity—the drag or pull of the 
internal organs. The existence of this factor was recognize 1 by 
Prayer (ihid. p. 121), and its importance in Crustaceahas recently 
been emphasized by VV. von Ihtddenbroek (1914). As the star* 
iish shifts its position with respect, to gra vity t he internal organs, 
or at least such of them as are slung by mesenteries, must shift 
their position within the body, it is conceivable that such 
alterations in stress are perceived by means of an interoceptive 
nervous mechanism. In Experiment V., for instance, the stimulus 
to turn to the horizontal may have been supplied by the down 
ward drag of the internal organs. 

In conclusion, a. remark upon method may perhaps he per¬ 
mitted. If the whole reaction is considered as behaviour in the 
real sense, that is to say, considered strictly from the psychological 
point, of view—as has in effect been done in the above discussion 
the problem ought not be formulated in terms of physiological 
reaction to single environmental stimuli, but in terms of response 
to a situation presented to the animal as a whole, or, in the case 
of.an experimental dissociation of the normal combined action of 
the factors involved (as in Experiment, IV.), in terms of response 
to one factor as representative or suggestive of the whole normal 
presented situation. 
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28. Experiments on Bex Determination. 

Bv Lt.-Col. S. Moncrton Cowman, M.D., F.K.S., F.Z.3. 

[Received October til, 1910 : Head November 18, 1919.] 

The experimental work forming the basis of the present 
eonanunieatioii was carried out at intervals, as opportunity 
served, during the years 1902-1904). But although the main 
outcome of the work was demonstrated (with the aid of lantern- 
slides) to the• Physiological {Society in May 1908, and at the 
Dublin meeting of the British Association in September 1908, 
no account of it has previously been published. The reason for 
this omission is to be explained by the unfortunate fact that the 
collection of diagrams and other records, which was handed over 
by the writer, for purposes of criticism, shortly after the research 
came to an end, has only recently been recovered. 

From the earliest ages various writers have suggested the 
possibility that the reproductive glands, male or female, or both, 
were concerned in the production of offspring of one or the other 
sex. The most prevalent idea, would seem to have been that the 
glands of one side of the body gave rise to male-producing 
spermatozoa or ova. respectively, and vice versa. Borne observers, 
among the most recent of whom Dr. Rum ley Dawson should be 
mentioned, have favoured the supposition that the male or the 
female gland only was concerned ; while others have elaborated 
the necessity for inter-action of spermatozoa and ova produced 
by the reproductive glands of the same, or of opposite sides of 
the body. 

In the hope of definitely determining whether or not any of 
these suggestions could be shown to possess basis of scientific 
fact, a series of experiments were devised which were carried out 
on a somewhat extensive scale. ‘ The animals employed for the 
purpose of these experiments were, for the most part, rabbits, 
although use was also made, to a, smaller extent, of pigs, cats, 
guinea-pigs, and mice. Of these animals the greater number 
were semi-castrated., or semi-spayed (according to sex), and 
subsequently kept under observation ' until such time as they 
had completely recovered from the operation. An additional 
number of animals which had already been operated on in this 
fashion were obtained from dealers and breeders. In a later 
series of experiments, with the object of a voiding possible fallacy 
from the loss of an interna! secretion, ligature in two places of 
the uterine cornu, or of the cord (subsequently of the vas 
deferens only ), on one side of the body, with partial or complete 
section of the tissues between ;the ligatures in order to- prevent 
possible regeneration, was substituted for ablation of the ovary 
or testicle respectively. " • 

Ultimately The experimental animals were bred . 

(a) with entire animals of^The opposite sex, 

(b) witli otlver semi-castrated, or semi-spayed individuals, ■ 
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in such manner as was intended to coin prise all possible permu¬ 
tations. Owing, however, to loss of animals from inter-current 
disease, more purtienlary tuberculosis, ami from accidents of one 
and another kind, it did not prove possible to carry out the 
scheme in its entirety. 


The intended scheme 

of the l>rc 

‘eding 

ox peri men 

be best shown in tabula 

r form as 

follow 

s: 

J Entire. 

Bred with 
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71 

71 
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71 
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11 

11 

2 K. 

c? L. 

11 

11 

2 L. 


(II. = possessing gland on Eight side only. 
Jj„ s= , ,, ,, ,, Lett ,, ,, ) 


Without entering into details concerning the number and sex of 
the offspring resulting from interbreeding on this plan, it may be 
mentioned that although, so far as possible, each particular mating 
was repeated on one or more occasions, in only four instances 
were families of one sex, either all males or all females, obtained. 
Bat even so, when the same animals, or animals in similar 
'condition, were again mated, a uni-sexual family was not again 
obtained, definite indication being thus afforded that, the- result 
obtained in the first instance was quite fortuitous. As an 
instance of completely contrary results, in respect of offspring, 
obtained on mating two sets of animals in similiar condition the 
following experiments may be cited ;— 

March IT th, 1902. 

Bernau buck: Castrated on Left side + Bernini normal doe. 
Litter =s= 5 M, 0 F. 

Jane tith, 1902. 

Blue buck: Castrated on Left + Wakehurst normal doc. 
Litter = 0 M, 2 E. 

while the mating of yet another similar couple was as follows:— 

September Vlth, 1 902. Bitterns 2: M r IE,; 

Equally divergent results were obtained as the result of crossing 
semi-spayed does withnormal bucks; or when bucks and does, in 
both of which the reproductive gland of one or the other side Lad 
been removed, or put out of action as the result of a vasectomy, 
or section of a tube, were mated. 

In the later series of experiments the female was killed shortly 
before her litter was expected, in order that the young might be 
examined in situ in the uterine tube or tubes, as it seemed not 
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improbable that useful information might be obtained from deter- 
mining the relative position in the tube of foetuses of one or the 
oilier sex. Records of the results obtained were indicated in the 
form of a simple diagram, devised for the purpose. (Lantern- 
slides of these were shown on the screen.) One point of interest 
emerging from study of these diagrams is the frequent occurrence 
of male couples. Whether these, as in the case of identical twins 
in the human subject, are to he regarded as the outcome of 
division of a single ovum could not be certainly determined. 

In a lecture on “ Internal Secretion and the .Ductless Glands 57 
by Dr. Swale Vincent (Lancet, Aug. 1, 1906, footnote) will be 
found a reference to a further outcome of this investigation, 
personally communicated to him, u pointing distinctly to an in¬ 
ternal secretion on the part of the interstitial cells ” of the 
testicle. Dr. Vincent notes that the “ results are generally in 
agreement with those of Ancel & Bonin (Recueil de Medicine 
Veterinaire, Jan. 15, 3 904).” It became apparent also that in 
the case of those rabbits in which the vas only was tied (with 
careful exclusion of blood-vessels and nerves), the animals, as 
contrasted with those in which semi-castration had been per¬ 
formed, showed no diminution of desire, or capacity, for sexual 
intercourse; while, on the average, they obtained larger families. 


The communication also included an experimental and critical 
review (illustrated by lantern-slides) of previous work on sex 
determination by various observers whose investigations had 
dealt with the study of this problem in plants, insects, and certain 
of the lower vertebrates. 


Pace. Zoo*. Boo.— 1919, No, XXX. 
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29. The Variations In the Digastric Muscle of the Rhesus- 
Macaque and the Common Macaque. ' By Ohas. F.. 
Bonntag, M.D., (Jh.B., F.Z.8., Anatomist to the Society.. 

[Received October 24,1010 : Read November 18,1910.] 

(Text-figures 1-5.) 

In the course of several dissections to explore the extrinsic 
muscles of the tongue of the Rhesus Macaque, I have been struck 
with the various appearances of the digastric muscle. I decided, 
therefore, to examine the muscle of every monkey brought to 
the Prosectorium, and the present communication is based on the 
dissections of fifteen animals. 

The muscle belongs to Parson's first type* 5 . In it the posterior 
bellies of the two digastric muscles terminate in long slender 
tendons which, passing forwards and inwards, unite to form an 
arch anterior and superficial to the hyoid bone. From the arch the 
fibres of the united anterior bellies pass to the lower edge of the 
inferior maxilla (text-fig. 1). This arch is closely applied to the 
mylo-hyoid muscle and compels it to have a dome-like appearance. 
In some eases a probe can be passed under the arch, but in most 
of them they are fused and can only be torn apart. Moreover, 
in about fifty per cent, of cases there is no connection between 
the arch and the hyoid hone. 

The extent and nature of the attachment of the anterior 
bellies to the inferior maxilla vary. In some cases the muscle 
extends right hack to the angles on both sides, but more commonly 
the extreme posterior limit is about half an inch anterior to the 
angle, and lymphatic or submaxillary glands are lodged in the 
small recess. In the majority of cases the attachment to the 
maxilla is muscular, but in one ease there were a number of 
tendinous fibres interspersed among the muscles. In no ease did 
I find any exception to the rule that the two anterior bellies are 
joined in*the middle line. 

In a little more than fifty per cent, of cases, the space between 
the tendinous arch and the hyoid bone is occupied by a membrane, 
by fibrous bands, or by both together. In one case, a membrane 
alone filled the space (text-fig. 2), and there was no fusion, be¬ 
tween it and the mylo-hyoid -muscle underneath. The anterior 
bellies did not reach the posterior angles of the jaw. 

In one case (text-fig. 3 a) the space was filled up by a membrane, 
and the tendons of the posterior bellies were connected to it by 
short fibrous bands. This specimen was interesting in another 
way, for the membrane between the arch and the hyoid .bone was 
common to the digastric and mylo-hyoid muscles, so that the two 
could not be separated. The mylo-hyoid muscle was defective in 
front, there being a V-shaped gap which was filled by membrane 
(text-fig. 3 ?>). 

* F, G. Parsons, Journ. Anat. Physiol. 1898, p. 490. 

30 * 
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In six cases the space between the arch and the hyoid bone 
was occupied by a triradiate fibrous band, the vertical limb of 
the Y being attached to the bone, and the two lateral limbs to 
the posterior edge of the arch anterior to the posterior extreme 
of the anterior bellies. In the fresh specimen the contrast 
between the white band and the subjacent red mylo-hyoid muscle 
was very marked (text-fig. 4). 

In the single example of the Common Macaque (Macacus 
fmcicularis) which I examined (text-fig. 5), the arch was connected 
to the hyoid bone by a broad band of connective tissue into which 
two slender bands, from the tendons of the posterior bellies, were 
attached. 

The condition present in the Common Macaque (text-fig. 5) 
differs only in degree from the variety of the Rhesus Macaque 
present in text-fig. 3 a. 

As there is no gap between the two anterior bellies of the 
digastric, and no solution in the continuity of the tendinous 
a roll, it is not easy, at first sight, to give a rational explanation 
of the above appearances. I was enabled, fortunately, to examine 
a series of monkeys which exhibited transitions between Parson’s 
first and third types of muscle. Each of these had one or more 
of the structural elements shown in text-figs. 2-5. 

The variable degree of adhesion between the digastric anterior 
bellies and the subjacent mylo-hyoid muscle indicates the origin 
of the former from the latter, and is the beginning of the meta¬ 
morphosis. This is followed by the appearances in text-figs. 2-5, 
and the condensation of the lateral fibres of the anterior bellies, 
constituting the nearest approach to a, true digastric muscle, is 
the last stage. 

In my opinion : — 

(1) The anterior belly arises from the. mylo-hyoid muscle by 
splitting. There then ensues:— 

(2) Two muscles joined to the hyoid bone hv membrane (text- 
figs. 2 and 3 b). 

(3) The pull of the anterior and posterior bellies separates the 
latter into bands. . 

(4) These bands disappear leaving a muscle of Parson’s first 
type. 

(5) The tendinous arch splits and the anterior bellies separate 
leaving a true digastric muscle. These I have not seen in 
Macaques, hut they a/re present in (JcreopUkems wthiops, (lerco - 
cobus (vihiopim®) and Cebus cdlnfrons .. 

(6) The muscle in the Macaques has .stopped short of being a 
true digastric condition in which there are two muscles, each 
with an 'anterior and posterior belly (Parson’s third type); 

(7) There is no variation in the posterior bellies.' 
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BO. Oil the Nematode Parasites of a Chapman’s Zebra. 
By M. Turner, B.Se. 

[ Receivod October 8,1910 : Road November 18, 1019.j 
(Text-figures 1-0.) 

In September of this year a Chapman’s Zebra, which came 
from Africa to the Zoological Cardens, London, ten years ago, 
•died. The post*mortem showed that its large intestine contained 
many Nematode parasites, A collection of them was made by 
Professor Lei per, and, through his kindness, 1 was enabled to 
examine the material in detail. 

Altogether seven species of Nematodes were represented in the 
Zebra, An enumeration of them is as follows 

Oxyaris caret da ltud. 1803. 

Strotujylas indy arts (Loess, 1001), 

Strongyl as edentatus (Looss, 1901). 

Trbdontophorus inlermedui# Sweet, 1909, 

(Esopkayodo ntus robust as Giles, 1892. 

(?) Vylichnostonntub yoldi Bon longer, 1916. 

(• yliclrnostomntu zehrw, sp. n. 

The real object of these investigations was to ascertain whether 
any of the parasites had lived in the Zebra in Africa, and had 
persisted throughout the ten years in England, or whether they 
had only been acquired by the Zebra, since its arrival in England, 
'This point, however, was not definitely cleared up, as none of the 
Nematodes found can be said to have a solely English or African, 
distribution. Thus (keyarts eurvula>, Stronyylus vulgaris , and 
Strongylas edentatus are found all over the world. Triodonlo - 
phorus hdennedvm has been recorded from Australia and England, 
and (Esophayodonim robastm from India and England. 'The 
localities are so far apart that it would seem probable that these 
■species are present in intervening countries. Oylichnmkmmm 
yoldi has been recorded only once, and that so lately as 191.6, 
when it was found in England. More records of its occurrence 
•and their locality are necessary before it is possible to state its 
distribution definitely. 0ylichnmtonmm : sfctrat is an hitherto 
undescribed species. 

The impression obtained from the above facts is that the 
Zebra, acquired the majority, at least, of its parasites in England, 
though no definite proof of this is given. 

Oxyejus e tut vela Xtudolphi, 1803, 

Two' males were found in the Zebra, This discovery is inter¬ 
acting, as the males of this species of Oxyttris are rather rare. It 
was on account of this rarity that;the- male was only described 
and figured, for the first time by Bailliet, in 1895, although the 
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female, under the name Tr-khoeephalm w/uL had been described 
by Schrank so long before as 1788, 

(Xn/uris mrrula has been recorded in the Horse, Ass, and 
Mule. 

►Strong ylus vulgaris (Loess, 1901). 

Strong ylgs nixentatus (Loess, 1901). 

In 1901 Looss recognised the three species of Strongi/lus f 
?. o. t Stmngylm vulgaris, Strong!/!its ederUtUus, Sfrongj/lus egnmw, 
which are known to occur in the Horse, Ass, and Mule. Of thorn 
the first two were represented in the Zebra. 

T hxodoxto puoiuTS iN'raniKDius Sweet, 1909. 

This species of Tnodontophonts was first described in 1909 by 
Sweet, whose material consisted of three female specimens 
obtained from a Horse in. Victoria. In 1.910 Hot danger found 
Triodontopliorns internted/ms abundantly represented in Horses 
in Worcestershire, England. 

The female of Triodonlopharm hdmnedius from the Zebra 
measures 1ST) 21 *0 mm, in length, and the male 15-10 mm. 
These measurements are slightly larger than those given by 
Sweet or Boulenger. The spicule of the male is long and rather 
thick. It measures 3*8 nun, in length by about. 0*03 mm. in 
breadth at its proximal end. . 

(Esophagobontus uobustub Giles, 1892. 

G’Jsophagodontm.vohmtm was first discovered in Horses and 
Mules in India, by Giles in 1892. Apparently this Nematode is' 
rare in England, as. there is. .only one previous record of its 
occurrence here. Tins wasin 1919, when Boulenger obtained 
about twelve specimens’.lroni ••the - -colon of a Mare. Its numbers 
in the Zebra were sparse.. 

In the female (Esophagodontus robust ns from the Zebra, the 
vulva is 2*8 mm. in front of the anus. This measurement differs 
from that of Giles, who gives M about 1 mm.” hut confirms those 
of Boulenger, who gives 2*3-3 mm* 

The arms is 0*7-0*75 mm.-from the posterior end of t he body 
i'll the (EsophagodoniMs robmtus from the Zebra, 

(?)'Gvmcuinostomitm gold i Boulenger, 1 91 (>. 

The only previous record of this species was made in 1910 
by Boulenger, who obtained it from the intestine and cicemn of 
■several Horses in Worcestershire, England, , 

The material' obtained from the Zebra and diagnosed as 
(?) (7 i/Ucfmostomum yolM , consists of a single female specimen, 
/So Tar. as. could be ascertained front this female it appears to 
belong to the species goktt, although it is somewhat longer, being 
8*35. mm., Than the females recorded by Boulenger,^ In the 
absence of more material it is impossible to be certain of the 
species at present. The diagnosis of this female was rendered 



PARASITES OF A CHAPMAN’S ZEBRA. 


44ft 


more difficult by the similarity presented by the two species 
Ot/Ucknostomurn goldi and Cylichnostomum ps&i tdo-catin a turn 
Yorke & Macfie, 1019, seen in the following comparison. 

Both C, goldi and 11, pseudo-cMmalum are described as having 
a, small and delicate body. Boul©tiger gives the length of the 
male (L goldi as from 5*2-6 mm, and its maximum breadth, 
2B0/v, 280/^ (average 255//). Yorke and , Macfie found that the 
length in ten males of (J. pseudo-catinainm ranged from 5*2™ 
()■(> mm., and that the maximum breadth averaged 260//, The 
females of C. goldi were 6-6*7 mm. in length and 280//-300// 
(a verage 290//) in breadth. Ten females of C. pseudo-eat-inalum 
measured from 0*1 - 7*7 mm. in length and averaged ft20ft in 
breadth. These measurements show that the size of the body 
of the worms of both species is practically identical. The slight 
difference between the two species present here is not greater 
than that between the measurements of individuals of the same 
species. 

A neck is reported to be absent in O, goldi , but present in 
C. pseudo-catinatum, In the figure of the former species, how¬ 
ever, a, very slight constriction in the neck region is seen. 

The mouth collar in both species is marked off from the rest of 
the skin by a definite constriction. In the figures given, the 
month collar, in both, is seen to be of a similar shape, being 
rather high and almost ellipsoidal in lateral view. 

The submedian head papillae in C. goldi are small and do not 
project beyond the middle of the external leaf crown. In 
Cl pseudo-catinatum these papilla* are larger and project beyond 
the anterior edge of the external leaf crown. In both species 
the submedian head papilla* are conical and their extremities are 
not separated off by lateral notches. 

Boulenger says that the lateral head papilla* of Cl goldi are 
very inconspicuous, while Yorke and Macfie say that those of 
Cl pseudo-cat maitm are prominent. In the figures, however, 
the lateral head papilla*-of-both species appear very similar as 
regards size, in relative proportion to the rest of the head, and in 
shape. 

Boulenger gives u about 20 ” as the number of elements in the 
external leaf crown of Cl goldi, while York© and Macfie give 20 
as the number of these in C, pseudo-eaMmtuni , These leaves 
are large and pointed in both species. 

The number of leaves in the internal leaf crown of Cl goldi is 
given as ftO-32, and Boulenger says that these leaves arc shorter 
than those from the external 'corona. Yorke and Macfie only 
say that the internal leaf' crown- of. C, pseudo-mtinatum consists 
of numerous long narrow elements. Their figure shows these to 
lie shorter than the leaves of the external corona. In. both. 
Cl goldi and 0. pseudo-catmatnm thp internal leaf crown arises in 
more than one plane. This arrangement is present'in the other 
members of tins group of Clylicbnostomes, i e., Cl caiinattm and 
0 , alveatvm* 
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"The mouth capsules of both C; goldi and (X pseudo-caiinattm 
are like those of C. catimtwm and (Xrdmtkim in being ellipsoidal 
in transverse section, with the longer axis dorso-ventral. The 
month capsule of C. pseudo-catinatam is described as having an 
oblique floor. This character is not mentioned in (X goldi. The 
optical section of the mouth capsule differs in the two species. 
In (X goldi the walls in ventral view converge anteriorly, while 
in (X psemlo-eaiinaUm they converge posteriorly. The height of 
the month capsule of 0. goldi is given as a about 20/t.” In the 
males of G, pseudo-catinahrm this height varies from 22 b/x-2 o/x 
and in the females from 24/1-29//., so that from these measure¬ 
ments the mouth capsule of V. pseado-catinaiam appears to he 
slightly larger* than that of 0. goldi. The measurement of the 
breadth of the month, capsule has been undertaken in such 
different ways in the two species that it is not possible to com¬ 
pare the measurements given. From the figures it appears that 
the proportion of the breadth of the mouth capsule to its height 
is greater in (X pseudo-calinatum than in (X goldL 

The dorsal oesophageal gutter does not project into the mouth 
capsule in either species. 

The /esophageal funnel is well developed in both C\ goldi 
and C\ imudo-catkmium. In the latter, however, eutieular 
thickenings lining this funnel are not figured. 

The oesophagus in eight males of '(X pseuda-catinatum varies in 
length from 314/x-349/x and in breadth from 70/x~82/x. In eight 
females the oesophagus 'varies • in'- length from 322/x~4(>3/x and in 
breadth from 72/x- -83/x. Taking the outside of these measurements 
the oesophagus of CXpmido-calimtmi 'varies from. 314/x-363/x in 
length and from 70/x-83/x in breadth, anil these measurements 
are not very different from the 300/x»-3f>0/x in length and the 
70/x~75/x in breadth that Boulenger gives for the oesophagus 
of (7. goldi. In the /esophagus of both species the posterior bulb 
is not markedly swollen. 

The cervical papilla? of (X goldi are situated about 270/x-300/x 
from tbe anterior end of the body. In V. pmudo-calwatum the 
cervical papilla) are at about the same level as the excretory 
vesicle, that is from 67/x~lf>2/x from the posterior end of the 
■ oesophagus. It is not possible to compare these two sets of 
measurements.. In the figure of 0, goldi that part of the 
oesophagus behind the excretory vesicle is about one-fourth of 
the length of the whole /esophagus, while in the figure of 0. pseudo- 
mtinaUm the proportion of the same two parts is one-third, It 
may he that this figure of .0. ps&udo-mtindtum is that of a 
specimen where the excretory vesicle is about 152/* from the 
posterior end of the oesophagus. In the figures the cervical 
papillae of 0. goldi are slightly more posterior in relation to the 
excretory vesicle than those of 0. pseiuh-catmatim. 

Female . In both C* goldi and C, pseudo-catinat an i the posterior 
region of the female is bent dorsally to make almost a right angle 
with the axis of the rest of the body. In both, the tail behind 
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the. amis is narrowed sudden]}? to form a point. The figures 
show that the relative proportion of the ovi-projeetor to the 
vagina is about the same in both species. The ventral promi¬ 
nence and other curves in this region of CL goldi appear less than 
those of CL pseudo-eatinalum . 

Boulenger gives the distance between the anus and vulva, of 
CL goldi as about 90/x-lOO/*, and for the same in CL pseudo- 
mtinatum York© and Maciie give 45/i~85//.. Tims the anus 
and vulva are almost the same distance apart in, at least, some 
members of the two species. 

Male. The two descriptions of the posterior regions of the 
males of CL goldi and C. pseiido-cathmtum are identical in many 
important points. 

The median dorsal lobe of the bursa is short and almost semi¬ 
circular in both species. In both, the dermal collar is well 
developed on the anterior and posterior (ventral and dorsal, 
York© & Maciie) surfaces. The pre-bursal papilla? are well deve¬ 
loped in both. 

The genital cone of both species is similar in having its 
appendages in the form of very thin delicate plates (slight 
elevations, York© & Maciie) each provided with two slender 
finger-shaped processes. Of these two processes the inner one 
is the larger in both species. The figure of the genital cone of 
CL goldi is indeed very similar to that of CL pse udo-ca i main w. 

In CL pse udo-cati mi am the main trunk of the posterior ray of 
the bursa and its second lateral branch are each provided with a 
small accessory branch. Boulenger makes -no mention of any 
accessory branches in his description of CL goldi, but his figure 
of a lateral view of, the bursa, shows an indication of one on the 
second lateral branch of the posterior ray, though nothing is seen 
on the main posterior ray. In the lateral view of the bursa of 
CL pseud a-cat mat ttm the accessory branch of the main posterior 
ray is not shown. 

Boulenger makes no mention of the spicules of CL goldi, so it 
it is not known whether they resemble or differ from those of 
(L psemh-calinatnm which are figured by Yorke and Maefie, 

This comparison of the two species, made only from, descrip¬ 
tions and figures, was made more difficult by the different 
methods of treatment employed by the different writers. Never¬ 
theless enough has been shown to prove that there are some 
features of vary great similarity, if not of identity, in CL goldi 
and CL pm-mlo-catinaiitM. 

' (jVWOHNOSTOM'lTM ZEBRAS, Sp. U. 

Specific diagnos is ;— 

CyKehno&tomum zehrm is one of the .largest of -the- Oylielmo- 
■stomes, being slightly larger than V. elongatum, but smaller than 
0. <mrmdatwm r which is the largest of all members of the family. 
The male oiCL zebree measures. 13-13*5 mm, in length and has a 
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.maximum thickness of 0*75 mm. The female is 17-26*5 mm* in 
length with a maximum thickness of 1 mtu. Two males and ten 
females were measured. The body is thickest in the middle^ but 
is quite thick throughout most, of its length, About 3 mm. from 
each, end it tapers to the extremities. 

The wall of the intestine, especially the anterior end, is dark 
with a brownish pigment. 


Text-figure 1* 



The cuticle is finely striated, the stmtions'oii the middle of 
the body'beingT0ft apart. . 

The head is marked off from the body by a very slight'con. 

stricfcion* ■ It has a diameter of 280/t~B()0/x in the five specimens 
measured. The mouth collar is well developed, with a height of 
i the breadth. It is almost ellipsoidal in shape, being flattened 
anteriorly. The lateral head papilla* are broad and do not project 
beyond the mouth collar. The submedian head papilla are 
rather large and conical and project almost to the anterior edge 
of the external leaf crown. 

The external leaf crown consists of 85-03 narrow and pointed 
leaves, which project well in front of the anterior margin'of the 
mouth, collar. The internal leaf crown has 48-59 leaves. Each 
leaf is rather blunt and is about twice as broad as on© from the 
external leaf crown. Amongst the "Ordinary cuticular leaves of 
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tliis internal corona are six longer sharply-pointed ones. They 
are also more refractive. 


Text-figure 2. 



Cylichuoatomum zebra, sp, n. 
Anterior end of body. View from above. 


Text-figure 3. 



Cyliclumstonum ztfnw, sp. n. 

Anterior end of body# View from dorsal side. 

The condition, of the leaf crowns in O. zehrce recalls that in 
CL hworonatmn and CL euproctus, for in these three the' internal 
leaf crown consists of fewer leaves than the external crown,' In 
other- CJyliclmostomes the reverse of this is the case. 



The mouth crips* 
(esophagus to the 
8%--90/r and ii hi 



walls seem to be . 
anterior part is p 
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posterior outer side a short spur. The posterior part of the 
mouth capsule wall is thick and becomes broader towards the 
base, which is notched to form two parts, one narrow and the 
other broad and rounded, 

There is no dorsal gutter. 

The (esophagus is GTbp-HOO/x iu length and 300/x—350 ji wide 
at its broadest part. It is flask-shaped, with the nerve ring at 
the base of the neck portion. The (esophageal funnel is well 
developed. The anterior end of the oesophagus is covered with 
a cap of cuticle, which forms the floor of the month capsules and 
is oblique from side to side. 

The cervical papilke are 660/a— 700ft, from the anterior end of 
the body and are situated halfway between the nerve ring and 
the posterior end of the (esophagus. 

The excretory pore is slightly iu front of the cervical papilla). 

Female , The posteror region is usually in a straight line with 
the rest of the body, but may be bent slightly dorsallv. It 
tapers to the tip, which is rounded and rather knob-like. 

The vulva is 1*0 2 nun, from the posterior extremity and 
0*9-1 mm. in front of the anus. 

The vagina is about 0*0 mm. in length. 

The eggs are 70//.-80// long by SO/A-fm//, broad. 

Male* The genital cone is small. More detailed examination 
of it was not possible, as it was somewhat damaged in both males, 


Text-figure 5. 



Oiflichmf omit ni eh me, sp. n. 
Accessory .j«pc« of Male. 


An accessory piece is present. It is saddle-shaped with inhumed 
lateral margins. Its proximal end is bifid, each part ending in 
a point. The spicules are thick and about 0*95 mm. in length. 
Their distal ends seem to be simple points. . 

One of the most striking characters of the male is -the. finely 
serrate edge of the free margin of the bursa. This is a character 
only described in 0, pmdatnm amongst the Cylichnostomes. 

The predimrsal.ray m short and the dermal collar 1 small*;'' ' 
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The median lube of the bursa is my short and notched* The 
dorsal ray, which narrows abruptly to form a. finger-like distal 
extremity, with its two branches arising together and e<jual in 
length, differs from the dorsal ray of the bursa of any Cylieh- 
nosfcome hitherto described. Ho that the dorsal ray forms one of 
the chief distinguishing features of OyliekatMmimni zebra:. 

Text-figure (>. 




QtfUvJimdemitm zdim\ sp. a , 

Bursa of Male. (<D litoral now, {b) Dorsal view. 


■ 4 Another character peculiar to (L zebm is the possession of t he 
six elongated and highly refractive leaves interspersed between 
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the ordinary leaves of the internal leaf crown. These specialised 
leaves have not been recorded in a Oylicluiostome before. 

In passing the final proofs of the above paper for press on 
Jammy 27th, 1920, I note that the Nematode described therein • 
as GyUcJmostommn zebrce n. sp. has been named Jfexodonto - 
stoinum marktm n. gen. n. sp. by Ihle in Gent. f. Bakfc., Abt. i., 
Grig. Bd. 84, 1920, Heft 1. 
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31. The Development of the Mesenteries in the Aetinian 
Urtklna mmicirruis *. ■ By James F. Gemmill, M.A., 
M.D., I).Sc. 

[Received August 18,1919 : Read November 18, 1919*] 

(Text-figures 1-5*) 

The adult Urticma is remarkable for having its mesenteries 
and tentacles apparently arranged in 10-cycled symmetry (Dixon 4, 
."Fanrot 5, Iladdon 7), and on that account has been placed by 
various authors among the Paractinea*. It is, however,.a Hexae- 
tiiuaii, the arrangement of whose mesenteries has become modified 
during early growth. 

The species investigated was the large fleshy one with few 
warts, occurring beyond tide-mark down to a depth of at least 35 
fathoms, variously and often brightly coloured, attaining a size, 
when fully grown, of over six inches in expanded disc diameter, 
and having 160 tentacles of which 80 occur in the outermost 
circle. The other circles from within outwards consist respec¬ 
tively of 10, 10, 20, and 40 tentacles. Gosse (6. p. 211) thinks 
that this is just the shore species (his Tecdia crassicornis) modified 
for living under water, though he also describes an apparently 
identical form as a. separate species under the name Bolocera 
eques (6. p. 351). 1 find that in the Firth of Clyde both the 

shore and the submerged forms shed their eggs prior to fertiliza¬ 
tion (a distinction from llhodactiwia crassicornis (3. pp. 39, 41)), 
that development is the same in both, and that cross fertilization 
can occur between them. On general grounds I would ..have 
judged that the shore and the submerged forms were varieties of 
the same species had my account (see Below) of the development 
of the mesenteries in the latter agreed with that of Faurot 
(5. p. 172) for the former. It appears to have been the submerged 
species .whose development was investigated by Appellof (1). 
T. A. Stephenson, reviewing the nomenclature in a note to me, 
concludes that the shore form should be called Urtioina (Bhren- 
berg) coriaam (Guvier), and the submerged form Urtidna 
(Ehrenberg) crcmicpmw . (O. F. Muller), and that the two are 
probably distinct species. •, **, 

My material consisted of" (a) young specimens reared to the. 
12 mesonteried stage from eggs shed in the tanks.at the Millport 
Biological Station, and .(b) growth stages dredged from c. 20 fms. 
near the Station,.'the youngest of which had only. 12 tentacles. 
All were studied by the method of serial sections. Of the 8 
Edimrdsia mesenteries, the ventre-laterals, are the earliest to 

K: 1 have to express indebtedness to the Carnegie Trust for a grant towards 
expenses of research work, part results of which are given in this and the following 
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develop and the laterals the next, while the ventrals (sulcars) and 
dorsals (sulculars) appear almost simultaneously a short time after¬ 
wards. Throughout the text-figs, these mesenteries are numbered 
1, 2, 3, 4 respectively. Attachment of the larva then, occurs, 
and in a week or a fortnight a new mesentery (No. 5) forms in 
each lateral Edtmrdsia space, and shortly thereafter a new 
mesentery (No. 6) in each ventro-lateral Edtmrdsia space. The 


Text-figure 1. 


Text-figure 2. 
_ 4 




Text-figure 3. 


Text-figure 4. 
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Text-figure 5. 



3 is 


Explanation op Text-figures 1-5, 

Fig. 1. Transverse section (diagrammatic) of late larva of Tfrtichia cmssicornis 
to illustrate the arrangement of the 8 JEdwardsia mesenteries. 

Fig, 2. Similar transverse section* fourteen days after fixation, to illustrate the early 
12 mesenteried stage. 

Fig. 3. Diagrammatic, transverse section of early growth stage in which an addi¬ 
tional pair of mesenteries (JSTos, 7, 8) has appeared in each lateral and 
ventral primary oxocmle. 

Fig, 4, Similar section of later growth stage in which the additional mesenteries 
seen in fig. 3 have become mesenteries of the 1st Order, and a further pair 
(No. 9) belonging to the same (L c., the 2nd) cycle has appeared in each 
dorsal primary exoemle. The latter will ultimately take rank as a 
mesenteric pair of the llnd Order. 

Fig, 5. Similar section of still later stage in which (<*) mesenteric pairs 10, 11 
(3rd cycle mesenteries) have appeared and are growing forward to take rank 
with 9 as mesenteries of the llnd Order, while (b) new mesenteric pairs of 
the Illrd Order (12-16) are being formed (see explanation in text) in all 
the exocceles. 

arrangement of the muscle banners on the 12 mesenteries now 
present is such as to group them into the six primary pairs 
characteristic of hexactinian symmetry. This agrees with the 
results furnished by the latest stages investigated by Appellof 

(1. p. 82). 



456' 


DR. J. F. GEM MILL ON THE DEVELOPMENT OF 


Next appears a pair of mesenteries in each lateral exoccele (No. 7 
in text-figs,), and a little later another pair (No. 8 in text-figs.) in 
each ventral exoccele. These four new pairs, though they belong 
to what may he called the 2nd developmental cycle, grow rapidly 
and take rank with the six primary pairs, the result being that 
ten pairs of mesenteries of the 1st Order are produced. Mean¬ 
time a pair of additional mesenteries has begun to form in each 
dorsal exoccele (No. 9 in text-figs.). These are really the last of 
the 2nd developmental cycle, and their growth is slow. 3rd cycle 
mesenteric pairs (Nos. 10,11 in text-fig. 5) next form in the remain¬ 
ing 8 exocceles and growing relatively quickly, take rank with the 
two pairs last named as mesenteries of the Ilnd Order. There 
are now 20 exocceles, and in each of these a new mesenteric pair 
(Nos. 12-16 in text-fig. 5) appears producing the 20 pairs of the 
Illrcl Order. It will be seen that, properly speaking, four of 
these pairs (Nos. 12-13) belong to the 3rd cycle, and the 
remainder to the 4th cycle. There are now 40 exocceles and in 
each of these a new mesenteric pair appears, 8 of these pairs 
belonging to the 4th and the remainder to the 5th develop¬ 
mental cycle, the whole forming the mesenteries of the IYth 
Order. 

In the text-figs, appended, the first twelve mesenteries and the 
succeeding mesenteric pairs are numbered in the order of their 
formation. It will be seen that the mesenteries of the Ilnd, 
Illrd, and IYth Orders tend to appear earliest in the dorsaily 
placed exocceles. This is natural since the mesenteries of these 
exocceles belong to earlier cycles than those which apparently 
correspond with them in the other exocceles. 

Boveri (2. p. 496) conjectured that the decamerous symmetry 
of Tealia arose by the formation of an additional pair of 1st Order 
mesenteries in each dorsal and ventral primary exoccele. Tie 
based this conjecture on sections of an undetermined larva- 
obtained from the Naples Station. Faurot (5) states definitely 
that in Tealia feUna Linn. (= Tealia crasmcornis Q -osse, i. e. 9 the 
shore Urticina.) the four additional 1st Order mesenteric pairs 
arise in the dorsal and lateral primary exocceles. His description 
and figures bear out this statement fully, but it is to be noted that 
the youngest specimen he examined had already 28 tentacles. 
Assuming him to be right, then, in spite of superficial resem¬ 
blances, there is a, deep-seated developmental difference between 
Urtichm coriacea and Urticina crassicornis' which will certainly 
make them take rank as distinct species. Material is being 
collected for a revisal of his work on this point, 
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32. The Ciliation of the Lepfcomednsan Melicertidium oeto » 
costatum (Bars), By James F. Gemmill, M.A., M.D.. 
D.Sc. 


[Received August 18,1919: Read November 18,1919.] 
(Text-figure 6.) 

Few hyclromedusan gonophores have radial and ring canals 
wide enough to allow the action of the ciliated lining of these 
channels to be adequately studied. 3lelicertklhm is an exception, 
and now that the importance of primary functions in relation 
to form is more and more recognised, the following details cannot 
fail to he of interest. (The adult medusa has eight radial canals 
along which the gonads are developed as eight somewhat promi¬ 
nent and sinuous ridges projecting into the sub-umbrellar cavity. 
Bee E. T. Browne, Proc. Boy. Soc. Edinb., 1905, p. 72, and 
also a forthcoming paper by the author on the Life History of 
Melicerticlium.) 

Internal Surfaces. 

1. Stomach lining. —Currents .... outwards or centrifugal from 

middle point of roof, and inwards or centripetal (?,#?., 
towards nmnubrial junction) along floor. 

2. Lining of manuhrial canal. —Currents .... weakly upwards 

(from the mouth-opening) all round, even in the radial 
grooves. This is different from what obtains in Aurelia 
where the radial grooves serve as channels exhalant 
from the stomach. 

3. Lining of radial canals. —- Currents .... strong, centrifugal 

(i. e.. from stomach towards ring canal along roof (exum- 
brellar surface) of each canal), and centripetal (i. e., 
towards stomach) along the floor of each canal. 

4. Lining of ring canal. —Currents ... .confused, causing mixing, 

but on the whole there appears to be a, flow clockwise 
(as viewed from the aboral side) along the floor of the 
canal over the openings into the tentacle cavities, and a 
converse flow along the opposite wall of the canal. An 
inward and an outward current may be noted on 
opposite sides of the opening of each tentacle cavity 
into the ring canal. 

External Surfaces. 

1. Eximibrellar surface. —Ciliation absent. 

2. Sub-umbrellar surface. — (a) Along the projecting edges of the 

gonads there is strong ciliation upwards (i. c., towards 
the manuhrial region); (b) along the sides of the gonads 
the currents are towards the projecting edges but 
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slanting upwards and tlms feeding the currents noted 
under (a ); (c) in the spaces between the gonads dilation 
is absent except towards the centre of the bell where it 
is feebly upwards (i.e-., towards the manubrial junc¬ 
tion) ; (d) below the door of the stomach the dilation 
is strong and inwards towards the manubrium, the 
surface of which is likewise strongly ciliated in the 
direction of the mouth-opening. 

3. Tentacles. — The tentacles show weak ciliation from their 
attached to their free ends, except on their inner sides 
near their bases where they are ciliated more strongly 
and in the opposite direction. 


Text-figure G. 



■' f )iagmb (vertical section) to illustrate'ciliation of Melhertidium, The arrows 
.indicate the direction of the ciliary currents. See explanation in text. 

1, Month-openinp:; % cavity of manubrium ; 3, stomach ; 4, radial,canal.; 

5. ring* canal; 6, tentacle. 

We may judge that the ciliation of the gastro vascular lining 
subserves in the first place the mixing and .transportation of 
food, and that it is also capable of aiding the ingestion of 
small food particles and the evacuation of the sexual products 
through the mouth. The ciliation of the sub-umhrellar surface 
will .gather small food particles towards the mouth-opening. 
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Since the tentacles are often found inturned into the umhrellar 
cavity, and even with tlieir ends projecting into the mouth, we 
may infer that their Filiation will also assist, however slightly 
and intermittently, the important business of food gathering. 

So far as 1 know, the only author who has investigated the 
direction of the ciliary currents in hy droid medusas is Boehm 
(Jen. Zs. Xatw. xii. 1878, p. 108), and what he states in this 
connection is that the currents are always from stomach to ring 
canal, and that he has not been able to make out ciliary activity 
in the roof of the latter. 

Reference may he made to the following recent papers on 
Filiation in other marine animals:— 

Oarlgren, 0.—Biol. Oentralbh xxv. 1905, pp. 308-322 (Acti- 
nians, Madrepomrian s). 

Orton, J. II.—Jourm Mar. Biol. Assoc. U.3L ix. 1912, pp. 144— 
478 (Ascidians, Molluscs). 

Orton, J. II. — Ibid, x. 1913, pp. 19-49 (Amphioxus, Ascidians, 
Molluscs). 

Oemmill, J. F.—Proc. Zool. Soc. Lond. 1915, pp. 1-19 (Starfish). 
Widmark, E. M. P.— Zs. Allg. Plivs. Jen a, XV. 1913, pp. 33-48 
{Aurelia aurila ). 

Gemmill, J. F. — Proc. Zool. Soc. Lond. 1919, pp. 263-265 
(Ctenophore). 
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EXHIBITIONS AID NOTICES. 

October 21st, 1919. 

Prof. E. W. MacBridb, F.R.S., F.Z.S., Vice-President, 
in the Chair. 

The Secretary read the following Reports on the Additions 
made to the Society's Menagerie during the months of June, July. 
August, and September, 1919 :— 

June. 

The registered additions to the Society’s Menagerie during 
the month of June were 355 in number. Of these 267 were 
acquired by presentation, 11 were deposited, 7 were received in 
exchange, 66 were purchased, and 4 were born in the Menagerie. 
The following may be specially mentioned ;— 

2 Cheetahs ( Cynodurus jubatus), from Rerbera, Somaliland, 
deposited on June 26th. 

2 Pandas („ Blunts ftdgeas ), born in the Menagerie on June 
26th. 

A collection of birds from Gambia., West Africa., consisting of 
Fire-Finches, Quail-Finches, Weavers, and two Black-shouldered 
Kites, presented by Dr. E. Hopkinson, D.S.O., on June 19th. 

2 Bateleur Eagles from Rerbera, Somaliland, presented by 
G. F. Archer, C.M.G., on June 26tli. 

2 Glaucous Gulls, hatched in the Menagerie on June 27th. 

July. 

The registered additions to the Society’s Menagerie during the 
month of July were 343 in number. Of these 37 were acquired 
by presentation, 32 were deposited, 3 were received in exchange, 
238 were purchased, and 33 were born in the Menagerie, 

The following may be specially mentioned :*— 

1 Hippopotamus (Hippopotamus miphibim ), <$ , born in 
Amsterdam, purchased on July 16th. 

1 Yak (Bos grtinnimis ), $ (Tibet), deposited on July 1st. 

1 White-bearded Gnu (Oonnoclueles albojubatus), born in the 
Menagerie on July 30th. 

1 Fere David’s Babbler (Pieror/nbnis davidi), from North China, 
new to the Collection, deposited on July 31st. 

2 Greenish Hangnests (Pseadoleistes mrescens), and 1 Yellow 
Troupial (Agelmus jiavas), from Argentina, presented by M. Jean 
Delacour on July 18th. 

1 Ross’s Plantain-eater (MusopJucga rossce), 1 Bare-faced Fruit- 
Pigeon (Vinago calm), and 2 Grant’s Francolins (Fmncolhms 
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grant!), from British East Africa, presented by Dr. Van Someren 
on July 22nd. 

A collection of North-American .Reptiles, including 2 Horned 
Lizards (Pkrpnosoma cornutam ), 2 Bull Snakes (Pitaophu 
2 Testaceous Snakes (Zamenis jhigelliformis), and 6 Western 
Diamond Rattlesnakes (Cratal as air or), purchased on July 28tli. 


August. 

The registered additions to the Society’s Menagerie during the 
month of August were 68 in number. Of these 29 were acquired 
by presentation, 9 were deposited, 3 were purchased, and 27 were 
born in the Menagerie. 

The following may he specially mentioned : — 

1 Leopard ( Felispardus), $ > from Kismayu, British Somaliland, 
presented by H.M.S. £ Hyacinth ’ on August 6th. 

2 Young Indian Elephants (Ekphas mavimits), from Assam, 
deposited on August 23rd and 25th. 

1 Kilim a-Njaro Sunbird (Nectar mia kilimemhs ), from Uganda, 
new to the Collection, deposited on August 9th. 

2 Elephantine Tortoises (Testudo ehphanlina), from the Sey¬ 
chelles, presented by H.E. Lt.-Col. Sir Eustace Fiennes, Bt. 

September. 

The registered additions to the Society’s Menagerie during the 
month of September were 153 in number. Of these 33 were 
acquired by presentation, 22 were deposited, 91 were purchased, 
and 7 were bred in the Menagerie. 

The following may. be specially mentioned 

1 Eed-hellied Oereopitheque (OercopUJmm erythragasler) 
(Lagos), purchased on September 17th, 

1 Black Mangabey (Oe-rcocebm aterrimiis) (Congo), purchased 
on September 9th. 

2 Red-cheeked Ibises (Ccnnutibis eremila ), from Birijik, Upper 
Euphrates, new to the Collection, presented by Capt. E. IT. 
Buxton, on September 6th. 


Mr. <.)ldfjeud Thomas, F. R.S., exhibited three interesting 
Mammals .obtained by Dr. Aders, F.Z.S., in Zanzibar: namely, 
an example of Cepkcdophm acler$i : , ■ a ‘ recently described new 
species; an example of (Jolobus kirki, which until lately was 
.supposed to be almost extinct, and a specimen of a rare Insect ivore' 
belonging to the genus Pelrodronms . 
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Discussion on The Zoological Position and Affinities of Tarskis. 

’ Dr. A. Smith Woodward, F.li.S., in opening a 44 Discussion on 
the Zoological Position and Affinities of Tarskisf said :— 

The small mammal Tarskis , though technically a, lemur, ex¬ 
hibits so many anatomical resemblances to the higher anthropoids 
that it proves to he one of those solitary links between groups 
which palaeontologists welcome as “ living fossils/' 5 It survives 
only in the Philippines and in the Indo-Malayan region, which 
furnishes some other primitive mammals, among which may he 
specially mentioned the ancestral ruminant Tragidas. Apart 
from its enlarged eyes and its highly specialised jumping feet, 
it might well be regarded as belonging to the earliest Tertiary 
period, the Eocene. 

Among Eoc'ene fossils already known both from Europe and 
North America, there are numerous small jaws with a dentition 
much resembling that of Tarskis. Some of these may belong to 
primitive insectivores, carnivores, and ungulates, which were not 
well differentiated at the beginning of the Tertiary epoch; but 
complete skulls of Aiiaptomorffiius and JYotharetus from the Lower 
and Middle Eocene of North America, and others of Xecrobmur 
from the Upper Eocene or Oligocene of France, are essentially 
identical with the skull of Tarskis . The greater part of the 
skeleton of Notha/retas has also been discovered, and the hind foot 
differs from that of Tarskis only in the shortness of the caleanemn 
and navicular. A survey of all the known fragments of Eocene 
lemurs suggests that they were generalised forms, from which 
both the ■modern lemurs and the anthropoids may have arisen. 

For the latest information reference may be made to papers 
by Dr. W. K. Gregory in Bull. Gool. Boe. America, voL xxvh 
pp. 419-446 (1915), and Bulb Amer. Mus, Nat. Hist. vol. xxxv. 
pp. 258-271 (1916). 

Prof. G. Elliot Smith, F.R.S.:—Twelve years ago in a letter to 
4 Nature * (May 2, 1907, vol. 7(5, p. 7) I explained my reasons for 
thinking that the analysis of the Primates which gave most 
natural expression to the known facts involved the splitting up 
of the Order into three subdivisions of subordinal rank, of which 
the central Suborder includes Tareim alone of the living.members, 
in addition to the extinct Eocene families Awaptomorphidse and 
Microchcmdae, This mode of subdivision bad been suggested by 
Dr. Gadow in 1898. 

My presidential address to Section H of the British Association 
in 1912 was devoted, in the main, to the discussion of the part 
played by the Tarsioidea in the Evolution of Man, and the dis¬ 
cussion of the significance of the persistence In Man and Tar sms 
of so many generalised features,-: which 'had been modified in 
most other Primates, and even more profoundly in most mammals 
of other Orders. In ..that address I attempted to explain the 
preservation of a generalised structure, in association with excep¬ 
tional efficiency, as a token of the fact that Man’s ancestors were 
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able to survive and maintain the plasticity of a generalised 
structure and the functional adaptability that goes with it. in 
virtue of the fact that they were cultivating their intellectual 
powers rather than specialising foi* one particular kind of life. 
Their nimbleness of mind and agility of action enabled them to 
adapt themselves to a great variety of changing circumstances 
without sacrificing the generalised structure of their limbs; so 
that, when their opportunity came, they still had the mental and 
bodily plasticity to take advantage of it, and acquire the dominant 
position in the animal kingdom. The Lemurs and most Monkeys 
sacrificed their chances of attaining such pre-eminence when they 
adopted specialisations of structure and of habits to avert the 
risk of extinction. Tarsius represents the phylum whose progress 
was brought to a sudden stop in Eocene times by an over-develop¬ 
ment. of, and an exaggerated reliance upon, those specialisations 
of vision and its cerebral instruments which were responsible for 
the differentiation of the Tarsioidea from the Lemuroidea, and 
gave impetus to those developments which produced the Anthro- 
poidea from one of The Tarsioid families. But Tarsius was able 
to escape extinction only by adopting the safe nocturnal 1 mbits 
which also played a part in sparing the Lemuroidea. 

The evidence upon which my own views were based was 
primarily a detailed examination of the brain in the Primates, 
the first results of which were submitted to the Linnean Society 
on March (>, 1902*. 

In that memoir I explained how conclusively the structure of the 
brain demonstrates (a) that the Lemuroidea differ from mammals 
of all other Orders in presenting cerebral features that are dis¬ 
tinctive of the Primates; (b) that Tarsius has a brain which, in 
most respects, closely resembles, and is no better developed than, 
that of such Lemuroids as the Galaginse; but (c) that it reveals 
a reduction of the olfactory areas and an expansion and precocious 
development of the visual cortex, which represent 'the commence¬ 
ment of specialisations foreshadowing the emergence of distinc¬ 
tively Simian features. 

This evidence is so precise and conclusive and its significance 
so unmistakable that those who have attempted to exclude the 
Lemuroidea from the Primates have perforce been driven to 
repress all reference to the brain, the organ which above all 
others has been responsible for raising the Primates to the rank 
expressed in their Ordinal name, and most plainly gives expression 
to the distinctive features of the Order. For the outstanding 
characteristic of Man is the range of his intellectual abilities, and 
of the Order to which he belongs the nature of the instrument— 
the cerebral structure—-which made possible the emergence of 
such extensive powers of discrimination in one of its members. 

In each of the mammalian Orders there is a distinctive mode 
of folding of the cerebral cortex that is due to the relative 


i \ " tll f ^ Ior Phology of the Brain in the Mammalia, with Special Reference to 
tha, of the Lemurs, Recent and Extinct/’ Trans. Linn. Soc. of London, 2nd Series, 
Zoology, voh VIII. p. 819. :.V.:V.. : J ' 
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development of the different physiological areas, and especially to 
the rate and order of their growth during foetal life. The ground 
plan of this pattern of the sulci was already laid down in the 
Eocene ancestors of most of the Orders ; and it is so peculiar to 
each of them as to afford a. sure criterion of the right of any 
creature to be regarded as a true member of an Order. The fact 
that the Lemuroidea strictly conform in every respect to this 
distinctive test of membership of the Primates is conclusive proof 
of their right to be included in the Order. 


Text-figure 1. 



A comparison of the cerebral hemispheres of a Lemuroid (Perodictiem) and a 
New-World Monkey ( Piihecia )—natural size. 

If.—Interior frontal sulcus. T.—-Superior temporal sulcus. 

0.—Central sulcus. It — Postcentral (intrapahetal) sulcus. 

S.—Sylvian fissure. L.—Lunate sulcus. 

In the Primates it was the precocious expansion of the brain 
and the simultaneous cultivation • of the visual, auditory, tactile, 
and motor areas of the cerebral cortex that first differentiated 
the earliest Primates from all other mammals, arid provided them 
with the germs of the capabilities and the means of attaining the 
supreme position expressed in the name of the Order. 

The pattern formed by the cerebral sulci, equally in the 
Lemuroidea and the Anthropoidea (see text-figure), is the direct 
expression of the factors I have already mentioned. The pre¬ 
cocious expansion of the visual cortex causes this area to become 
folded along its axis, so that the major portion of the area striata 
is bent in to form the retrocalcarine furrow in a way that is 
peculiarly distinctive of the Primates, and is found equally in all 
three Suborders but in no other mammal. The simultaneous 
expansion of the tactile and auditory areas leads to the develop¬ 
ment of the equally distinctive Sylvian fissure (text-figure, S.), 

* I have ill scuKseil this at. some length in my Linnean. memoir (op. cU. supra). 

Proc. Zool. Soc.— 1919, Xo. XXXII. 32 




46S 


ON THE ZOOLOGICAL POSITION 


which is found in no other Order, except in a somewhat modified 
form in certain Ohiroptera and Edentata. This characteristic 
fissure is found in all the Lemuroidea and Antliropoidea, but in 
Tarsius the enormous size of the orbits stretches the brain and 
tends to erase this characteristic fold of the cortex. The great 
expansion of the sensory and motor areas is responsible for the 
development of the central sulcus in Perodicticus (see text-fig., 0) 
and certain of the Indrisirne; but in most of the Lemuroidea it 
is represented only by two slight puckers or is absent altogether, 
as in Tarsias, the Hapalidse, and some of the Gebidse (Aotus and 
Callltkruv). But this sulcus is so peculiarly distinctive of the 
Primates that its occurrence in some of the Lemuroidea is of 
the utmost value as an indication of the affinities of the Suborder. 
The inferior frontal (text-figure, F.), superior temporal (T.), 
lunate (L. K and orbital sulci complete the picture of the Primate 
plan; and they not only reproduce in the Lemuroidea the same 
form and grouping as in the Gebidse (see text-figure), but are 
subject to the same variations. Specially significant is the fact 
that the postcentral (so-called “intraparietal”) sulcus in lYycti- 
cell's and some of the Indrisime shows a tendency to fuse with 
the Sylvian fissure, which produces the same peculiar pattern 
that is found among the Cebidse in Chrysothrix , Aotus , Alouatta , 
and at times in Lagothrix. 

Everyone who is acquainted with the wide divergence between 
the fissural pattern of the Primates and those of other Orders 
cannot fail to be impressed with the completeness of the identity 
between the Lemuroidea and the Anthropoidea in respect of 
these features, and of its significance as positive evidence of 
kinship. 

But these superficial resemblances are merely the outward 
expression of a deep-seated structural and functional identity 
which demonstrates beyond any possibility of mistake that the 
Lemurs are primitive members of the Order Primates. Working 
in conjunction with the late Dr. Page May and Professor W. H. 
Wilson, I made an experimental examination of the reactions of 
the cerebral cortex in Loris and Lemur and not only confirmed 
the conclusions suggested by the study of the morphology of the 
cortex, but also obtained results which showed a differentiation 
of cortical]y-eontrol 1 ed movements much superior to that of any 
other mammals with the exception of the Anthropoidea. The 
researches of Vogt subsequently (1906) confirmed our results. 
But the evidence afforded by the minute structure of the brain Is 
even more decisive. In the ‘Transactions J of this Society some 
years ago (May 1908, Vol xviii. p. 175) I referred to my histo¬ 
logical studies of the Prosimian cerebral cortex and their general 
significance. Later in the same year the account was published 
of a much more detailed examination of the Lemur’s cortex than 
. I had mail© t. 


* See Report of the British-".Association., 1904,-p. 700. 

1" L* Biodrctanii,. Die cytoerchitektonische Cortexgliedeninsf dcr 
Journal fur Psychologic und- Neurologie, Bd. x, 1908 , p. 287 . ° 


Httlbaflbn,” 




AND AFFINITIES OF TARSI US. 


469 


B rod maim not only examined ■ (in Yogtrs laboratory) the 
microscopic structure of the Lemurs cortex, but also made an 
elaborate comparison between it and the cortex of the Apes and 
a considerable series of other mammals A He arrived at the 
conclusion that in the arrangement of its cells and fibres the 
Lemur’s cortex reveals “ weitgehende Uebereinstimmung mit 
den Primaten [i. e. Simiae], in einzelnen jedoeh Abweichungen 
inancher cytoarchitektonischer Tvpen teils im Sinne einer 
niederen, teils aber auch im Sinne einer hoheren Difierenzienmg 
aufweist.” 

Brodmann did not examine the brain of Tarsias ; but my own 
studies enable me to say that its visual cortex is not only more 
extensive than that of the Lemuroidea, but also more highly 
differentiated and more like that of the Apes. The other regions 
of the cortex, however, conform much more closely to the 
corresponding areas in the Lemuroidea, both in extent and in 
structure, than to those of the Apes. 

The Tarsioidea seem to have become differentiated from the 
Lemuroidea by a reduction of the face, which permitted the much 
fuller development of stereoscopic vision. This in turn stimulated 
the higher specialisation of the visual cortex and provided the 
guidance for the performance of movements of a much greater 
skill and precision. It was the cultivation of these powers that 
brought one branch of the Tarsioidea to Simian rank, 

Not content with the recognition of the fact that the Apes 
were derived from the Suborder Tarsioidea, some of those who 
are taking part in this discussion want to promote Tarsi us to the 
full status of an Ape. This is an unwarrantable claim. The 
anatomy of every part of the body, and more particularly of the 
brain, reveals the extent of the profound difference between 
the Anthropoidea and the Tarsioidea. On the present occasion I 
shall not attempt to enumerate all the criteria of a, true Ape, and 
shall refer only to one point (which, however, is of fundamental 
importance as a distinctive feature between the Anthropoidea 
and the other two Suborders of the Primates). In the true Apes 
all the great cortical areas to which I have already referred 
(visual, auditory, tactile, and motor) are very much larger and, 
more highly differentiated than they are either in the Tarsioidea 
or tlte Lemuroidea.. But, in addition, the relatively insignificant 
parietal, temporal, and frontal ‘•association areas” of the Pro- 
si mite have undergone so much expansion that the brain of a real 
monkey is, at least, about three or four times the bulk of that of 
a Tarsioid or Lemuroid of the same size; and these overgrown 
territories have also become highly differentiated and specialised. 
In my Linnean memoir (1902), to which I have already referred, 
the data for comparing the size of the brain in different mammalian 
Orders has been set forth, so that I need refer here only to one 
relevant point. 

# ‘ Vergleicli. Lokalisationslcltrc del* Grossliinmnde/ 1909. 
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Comparing Nycticebus and Pithecia as representatives of the 
Lemuroidea and Cebida? of approximately tlie same size (each 
weighing about 500 grin,), it is found tint the brain of the 
former varies in weight from 7*72 to 8*18 grim, whereas the 
monkey’s brain ranges from 22 to 30’2 grin, in other words, 
the lowly Platyrrhine has from three to four times as big a 
brain as the Leinuroid. To one who studies the meaning of the 
size of the cerebral cortex in the different mammalian Orders, 
and realises the significant role such expansion of the brain lias 
played, ever since Eocene times, in the evolution of the higher 
mammals, and especially of the Primates, it will he evident that 
a vast chasm separates the monkeys from the Lemurs. Now 
Eugen Dubois states * that the proportion of brain to body in 
Tar sms is not appreciably different from that of Nj/cticehus. In 
other words, judged by this fundamental test, Tarskis is sharply 
differentiated from the Apes and occupies a rank not unlike that 
of a Lemur. As Cope pointed out more than thirty years ago, the 
brain of Tarskis is not appreciably bigger than that of tlie Eocene 
A naptom orph i is +. 

The ancestors of Tarsias , in fact, fell out of the race for 
intellectual supremacy in Early Eocene times and ceased 
cultivating their cerebral organs. Eventually, like the Lemurs, 
they had to adopt nocturnal habits to avoid the risk of extinc¬ 
tion. At the same time another branch of tlie TVirsioids was 
cultivating more'highly skilled movements, and acquiring greatly 
enhanced powers of discrimination and ability to profit from 
experience. In course of 'time—and probably long before the 
close of the Eocene—this particular family of big-brained 
Tarsioids was transformed into real monkeys and became the 
ancestors of the Anthropoidea. 

Before leaving this aspect of the problem, and while emphasising 
the fact that so far as size of brain is concerned Tarsias is on the 
same level as the Lemuroids, it is important to remember that at 
the commencement of the Eocene period the representatives of 
both the Lemuroidea and the Tarsioidea (and no doubt their 
common Prosimian ancestors) were equally distinguished from 
all other Orders by their relatively large brain. Both, in fact, 
shared alike in the fundamental structural change that brought 
the Primates into being. Even the modern Lemuroids, poorly 
equipped as they are in brain-substance as compared with the 
Apes, are better off in this respect than members of similar size 
of any other Order. Thus in tlie Carnivora, which come next to 
tlie Primates in respect of size of brain, it is found that in 

‘Proceedingsof tlieEourth InternationalCotigressfof 'Zoology,* Cambridge, 1898. 
; , ■ ' ■ . : ■* ■ ' 

t E. I), Cope, “ The Lemuroidea and the Insectivorci of the Eocene Period of 
North America,” American Naturalist. May 1885, p. 467. 

Discussing the size of the cranial-cavity of Anaptamorp/rus, he wrote --.“The 
bruin and its hemispheres are not at all smaller than those of Tarsius. . . . This is 
important in view of the very small brains of tin 1 flesh-eating and ungulate Mammalia 
of the Eoeene period as yet known. In conclusion, there* is no doubt but that the 
gems Anaptmnorphm k the most Shnian lemur yet discovered, and probably repre¬ 
sents the family from which the anthropoid monkeys and men were derived/’ 
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animals of tlie same size as Lemurs the brain is about l/100th 
(or less) of the body-weight, whereas in Lemurs it is usually 
about l/70th, but may rise to l/BOtli or more. But in a monkey 
of similar size it is l/20th or even 1/15th of the body-weight* 
.But we cannot on these grounds exclude the Lernuroidea from 
the Primates, because the Tarsioidea are no better off than the 
Lemurs so far as the quantity of brain is concerned. 

The remarkable claim has been made that all the resemblances 
between the Lernuroidea and the other Primates were due to the 
fact that the former are primitive mammals and the Tarsioidea 
and Anthropoidea generalised creatures that have preserved 
many primitive features; or that they were the result of con¬ 
vergence in animals leading similar modes of life. The former 
statement can be ruled out of the argument at once, because the 
brain of the Lernuroidea is definitely specialised in the manner I 
have already described. Nor can the mode of life be regarded as 
the explanation of the likenesses, because such arboreal animals 
as the Tree-Slirews, Squirrels, Galeopithecus , et cetera, present 
none of the numerous Primate features seen in. the Lemur’s brain. 
The fashionable and seriously overworked doctrine of convergence 
is also a mere evasion of the reel issue. There is abundant evidence 
of convergence in the three Suborders of the Primates, but it is 
clearly the expression of the tendency of similar traits to develop 
in the various descendants, of the same common ancestor, and 
therefore can hardly help those who refuse to admit the close 
connexion of the Lernuroidea. with the other Primates. Henry 
Fairfield Osborn has emphasised the fact that -“the same results 
appear independently in descendants of the same ancestors’**. 
No more admirable illustrations of'this principle could be found 
than those elicited in the comparison of the Lemurs and Apes, 
in. the various individuals and species of which peculiar confor¬ 
mations. of brain, arrangements of muscles and arteries, form of 
bones, structure of viscera and genital organs, which occur in no 
other mammals, tend to reveal themselves in both the Lemurs 
and the Apes. As illustrations of these striking demonstrations 
I might refer to the central sulcus of Perodiclicits, the tendency 
of the Sylvian fissure to fuse with the in traparietal, which is 
found in Nyctmbiis and among the Apes in many of theGebidavf. 
Note also the striking likenesses in the temporal bone and the 
course of the internal carotid in Tarsius and the Lorisiformes, 
the tarsus of the Galagiiueand Tar sins, and the similar variations 
in the kcrymal region of the skull in Lemurs and Apes which 
Dr. Forsyth Major has described in the c Proceedings ’ of this 
Society. These are, for the most part, illustrations of similar 
peculiarities developed independently in divergent descendants 
of the same common ancestor. 

* u The Four Inseparable Factors of Evolution,’* Science, N. S., vol. xxvii. 
January 24,1908, p. T50. , 

f See my account in the 4 Catalogue of the Museum of the Eoyal College of 
Surgeons,’ 
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Ever since the time of Burmeister (1846) everyone who lias 
studied Tarskis has admitted its peculiarly distinctive position, 
which Burmeister himself described so clearly when lie claimed 
it as a connecting-link between the Lemurs and the Apes 
( a ITebergangslied, weim auch gerade nichfceins der auftallendsten 
mid merkwtirdigsten ”). He clearly recognised its generalised 
character and its resemblances both to the Inseetivora and to the 
higher Primates, and epigram m at leal ly summarised his con¬ 
clusions in these words.:—“ Aher Tarsias ist nicht mal ein Affe, 
er ist viehnehr nur ein Halbaffe.” *. It is generally admitted 
that Tarsius is a, remarkably generalised creature which in many 
respects is akin to the Menotyphlous Inseetivora, and has per¬ 
sisted with extraordinarily little change from the beginning of 
the Eocene period. But it is also recognised that every part 
of its anatomy, brain and skull (including the developmental 
history of the skull t), face and rhinarium, muscles and viscera, 
genitalia and mode of placentation, reveals its affinity to the 
higher Primates and affords evidence of its differentiation from 
the Lemuroidea. 

Hence we are concerned in this discussion, not so much with 
the facts of the case, which are admitted, as with the right 
perspective in which they should be viewed, and their significance 
estimated and expressed in classification. This cannot be done 
merely by enumerating lists of differences between Tarsius and 
the Lemurs or resemblances of the former to the Apes, especially 
if all the evidence that lends support to the reality of the kinship 
of the Lemurs and the other Primates, and that indicates the 
lowly rank of Tarsius, is suppressed. By means of such methods 
of special pleading a case might be stated for the view that the 
whale was a fish, if care were taken to omit all reference to 
the mammalian characters of the Cetacea. Yet the facts that 
establish the right of the Lemurs to be regarded as Primates are 
no less definite than those that make the whale a mammal. It 
reveals a singular lack of logic to exclude the Lemurs from the 
Primates because they are not Tarsii. One does not deny the 
rank of Carnivora to dogs because they are not bears ! 

In 1830 Wagler claimed that the Lemurs should be put into 
an Order (Lemures) distinct from the Apes (Simife). Then in 
1846 Burmeister with his wider knowledge and clearer insight 
restored the true perspective, as I have already explained. But 
since then a vast literature has grown up as the result of the 
repeated reopening of these old controversies, Wagler lias had 
many followers, such as Gmtiolet, Gervais, Milne-Edwards, 

* H, Burmeister, * Beitvage zur Kenntmss tier Gattnng Tarsius,' 3844 p, vi. 

■,+. Biigeix Fischer, “On the Primordial Cranium of Tarsius spectrum ,” Koninlc- 
lijke Akademie van Wetensehappen te Amsterdam, Proceedings of November 22, 
1905 p. 400, exceedingly close relationship of the developing cranium of Tarsius 
and that of the ape and man and “ the striking resemblance between this type ol 
skull and that of reptiles/’ \ * 
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Hubrecht, and Max ’Weber, in his attempt to remove the Lemurs 
into an Order apart from the other Primates: but the fallacy of 
the arguments brought forward in support of such views lias 
been repeatedly exposed In view of the much more extensive 
and precise knowledge of comparative anatomy, embryology, and 
paleontology that is now available, these claims to exclude the 
Lemuroidea from the Primates have even less justification than 
in the past, and can only be given a plausible appearance by 
special pleading of a desperately biassed kind. 

The zoological rank and affinities of no mammal are more 
precisely determined than are those of Tarskis . The evidence 
presented in Filhol's memoir +, published forty-five years ago, 
clearly clem on stinted that the Eocene ancestors of the Lemurs 
were closely akin to the contemporary forerunners of the 
Tarsioids, and mention has already been made of Cope's recog¬ 
nition (in 1885), not only of the derivation of the Apes from 
the Anaptomorphidre, but also of the human likenesses which 
he expressed by giving the specific name homunculus to a 
Tetonius. But any lingering doubts on this subject have been 
dispelled by the recent papers published by members of the staff 
of the American Museum of Natural History:!. 

The evidence of anatomy and palaeontology is thus unanimous 
in support of the right of the Lemuroidea to be included in the 
Primates. Nevertheless, the cleavage between Tarskis and the 
Lemuroidea is so great as to establish the right to a separate 
Subordinal rank for the former. The fact that its ancestors parted 
company with those of the Lemuroidea so early as Paleocehe or 
even perhaps Cretaceous times affords strong corroboration of 
the claim to put it into a distinct Suborder Tarsioidea. I have 
already referred to the unjustifiable claim that the Tarsioids are 
already monkeys and ought to be put into the Suborder Anthro¬ 
poid en. Those who argue in this illogical way might perhaps 
appreciate the fallacy underlying their claims by studying an 
analogous case. The Oynodonts are a group of very primitive 


* As, for example, by. •' 

Sir. William Turner, “On the Placentution ..of the-'.Lemurs," Philosophical 
Transactions of the Royal Society, vol, 166, pt. 2,1876, p. 569 (who gives 
the earlier bibliography), 

and 

Charles Earle, “ The Lemurs as Ancestors of the Apes,” Natural Science, vol. w, 
May 1897, p. 309: 

also “On the Affinities 'ofa Contribution to the Phytogeny of the 
Primates,” American Naturalist,, vol. xxxi., July 1897, p. 569, and August 
1897, p. 680. 

f -H. Filhol, “ Nouvelles observations sur les Mammif&ves des Gisements .ile 
Phosphates de Chaux,” Ammles des.Sciences Geologiques, T. v. PL 7 (1874). 

J W. I). Matthew and Walter Granger, “A Revision of the .Lower.'.Eocene. 
Wasatch and Wind River Faunas/” Bull. American Museum of Natural History, 
vol, xxxiv. (3 915). William K. Gregory, “ On the Relationship of the Eocene Lemur 
Notharctus to the Adapidse and the other Primates ” and “On the Classification 
and Phytogeny of the Lemuroidea,” Bulletin of the Geological Society Of America, 
vol. xxvi., Nov. 1915, p. 419 ; and “Studies on the Evolution of the'.'Primates,”' 
Bulletin of the American Museum of Natural History, vol. . xxxv., June 1916, p. 2^. 
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fossil reptiles which are . distinguished from all other reptiles 
(including all the surviving members of their Class) by a large 
number of features winch they share with Mammals. Moreover, 
it is now generally' admitted that the Mammalia were derived from 
one of the Oynodont families. Yet no palaeontologist, so far as 
X am aware, has been reckless enough to suggest that the 
Cynodonts should be removed from the Class Reptilia and pro¬ 
moted to the Class Mammalia. But those who want to remove 
Tarskis from it slowly station and elevate it from Prosimian 
to Simian rank are making a, claim that is as preposterous as 
the hypothetical parallel just suggested. In some respects the 
analogy may seem inconsistent with the course 1 have adopted 
here. It may perhaps be argued that, just as the Cynodonts are 
still retained in the Class Eeptilia, so the Tarsioids ought to be 
retained in the Suborder Lemuroidea. Matthew and Gregory 
have, in fact, recently (op. cit . supra) reaffirmed their belief in 
this traditional method of subdividing the Primates; and there 
is unquestionably a good deal to be said for preserving the term 
Pros! mite. But the problem differs from that of the Cynodonts 
in that we are now discussing the grouping of the constituent 
parts of a single Mammalian Order, whereas the Oynodont 
problem involves the interrelationships of two Yertebrate Classes. 
The depth of the cleavage between the Tarsioids and the 
Lemuroids and the remarkable affinities of the former to the 
Anthropoidea signifies that the Tarsioidea occupy a position 
definitely intermediate between the other two groups of Primates, 
which finds most natural and most convenient expression if 
a separate Suborder is made to include the Tarsioids. Tins is no 
mere compromise between the extremists on the two sides, hut 
the arrangement which the whole trend of research since t he time 
of Burnteister has made more and more insistent and necessary. 

If the exact status and affinities of the Tarsioidea as Eocene 
Pros hake and. their little-altered survivors has been definitely 
established, the recent' discoveries * of the Early Oligocene genera 
■Parapithecus and Propliopithecus in the Egyptian Favum have 
no less definitely settled the relationships of the Suborder to the 
Anthropoidea. Parapithecus retains sufficient of the primitive 
traits to establish the truth of the Tarsioid ancestry of the Apes, 
but it also provides evidence which turn only be adequately 
explained on the. supposition that the transformation of a 
Tarsioid into a primitive Ape must have occurred before the 
.. close of the Eocene., For in the lowest Oligocene' the primitive 
ape Parapithecus is found in association with Propliopithecus , 
which had developed far beyond'the--stage', represented by the 
former and become a real Anthropoid Ape. Parapithecus , then, 
at the beginning of the Oligocene, must have been a survival from 

* Scldosser, “ Beitrage zur Keiuitniss der Ohgozanen Xari.dsaugetiere an* dem 
Fayum (Agypten),” Beitr&ge m* Pal u, Geol. Osterrekh-Ungarns u. <1. Orients, 
Bd. xxiv, 1911, p, 52, > 
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a still earlier period } /. e. there were real monkeys in the Eocene. 
I do not suppose that anyone will refuse to admit the certainty 
of the derivation of the tailless Ai \ thropornorpha. from tailed 
Oatarhines; but the early development of true Siminke shows 
that the differentiation of the Old-World Apes into Cerco- 
pitliecidas and Simikh'B most have occurred almost immediately 
after the Oatarhines themselves came into being. 

Anyone who conscientiously investigates the anatomy of the 
Platyrrhme Apes, and attempts to interpret the vastly com¬ 
plicated series of cerebral transformations that were necessary to 
convert a Tarsi old into a monkey, must be forced to admit that 
this did not happen twice, but that the Platyrrllines and the 
Ca-tarllines were derived from a common stock, some archaic Ape 
more primitive and more Tarsioid even than Parapiihecm , and at 
a. time long lief ore the close of the Eocene period. The history 
of the ancestors of the Anthropoidea thus becomes clear. 

In North America (which was clearly the home of the Order 
Primates)-the Lemuroidea and the Tarsioidea were differentiated 
from the ancestral Primate probably at the close of the Creta¬ 
ceous period. At some time during the Eocene (and somewhere 
in the neighbourhood of America) true monkeys were differ¬ 
entiated from one of the Tarsioid groups. Borne' of these found 
an asylum in South America and became specialised as the 
Platyrrhines. But others (in Eocene times) made their way 
to the Old World along with the Adapid and Anaptomorphid 
ancestors of the Lemuroidea and Tarsioidea respectively. During 
this migration these primitive monkeys became transformed into 
Oatarhines, and the remains of Parapithecus provide the evidence 
of their reality and give a hint as to their size and distinctive 
features. 

There is one other aspect of the problem under discussion 
■'which has been fruitful of much misunderstanding, The 
Lemuroidea represent a. lower stratum of Primate evolution 
than the Tarsioidea, just as the latter are on a very much lower 
plane than the Anthropoidea . But, while the Lemuroidea retain 
many features of brain, skull, face, plaeentation, et cetera, which 
are survivals from their Pal eocene or Cretaceous ancestry—the 
earliest Primates,—during -thelong span of time that has elapsed 
since the Cretaceous period they have acquired a host of minor 
specialisations of Structure which have modified or masked much 
of their original likeness to the other Primates, Tarsias, 
however, although on a distinctly higher plane of Primate 
development, has managed to escape extinction with fewer and 
slighter specialisations than the Lemurs. Hence it has retained 
a much more generalised and obviously primitive structure along 
with the germs of the features that are distinctive of monkeys. 
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Prof. J. P. Hill, E.’R.B. 

The Affinities of Tarskis from the Einbryological Aspect. 

(With Table, Plate I., and Text-figures 1-5.) 

My task in this discussion * is to consider what light the tacts 
of development throw on the question of the affinities of Tarsvus. 
In furtherance of that object, I have thought it might be both 
useful and time-saving if I presented you with a brief summary, 
in the form of the accompanying comparative table (v. p. 490), of 
what I take to be the most important of the known facts relating 
to the development, foetal membranes, and placentation of the 
main groups of the Primates. For the purposes of this discussion, 
I have set forth the facts relating to Tarskis in column 2 of the' 
table, in order that you may the more readily compare them with 
those appertaining on the one hand to the Lemuroids (Lemuri- 
forraes and Lorisiformes) in column 1, and on the other to the 
Anthropoids in column 3. It remains to be seen in how far 
this tripartite mode of grouping the Primates is justifiable on 
einbryological grounds. 

The first question which arises is that of the systematic position 
and affinities of the Lemuroids. It is generally agreed that the 
Lemuroids are, a lowly and in many respects primitive group, and 
even Hiibr.eeht admitted that they “ are in no respect a very 
specialised order of Mammals.” The prevailing view, widely 
held both by comparative anatomists and palaeontologists, is that 
they lie at the base of the Primate series; but certain authorities, 
notably Hiibrecht, deny that they ore in any way related to the 
other Primates. That is a view which, on einbryological grounds 
alone, I am unable to accept. 

Unfortunately our knowledge of the development of the 
Lemuroids is very fragmentary, but what we do know shows, 
in ray opinion, perfectly clearly that the existing forms are 
no such forlorn and degenerate creatures as some would have ns 
believe, but, on the contrary, are to be regarded as the repre¬ 
sentatives of a very old and primitive group of Mammals from 
which the other and higher Primates may very well have taken 
their origin, In their .simple' central type of development (the 
blastocyst developing free in the uterine lumen), in their mode 
of amnion formation (the amnion developing from folds in the 
presence of a proanmion), and in the mode of development and 
the relations generally of their foetal membranes (in particular, 
in the presence of a vesicular allantois, which grows out as a free 

* die date of the discussion, X have had flic opportunity, thanks to tlu* 

gnyat kindness of Dr, Ban. de Lange, Jutir., Director of the International Institute 
of Embryology at Utrecht, of examining a uterus of Tarsias, containing a nearly 
full-term tonus with its placenta and of preparing sections of the latter. I wish 
here to express niy most cordial thanks to Br.de Lange for his generosity in enabling 
me to examine ror myself this rare and valuable material. Its study has led to some 
uiuit Ik St, >n ot the « ews 1 expressed at the wi eting. ; 
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vesicle and subsequently unites with and vascularises the entire 
'chorion), we see features all of which we are familiar with in the 
development of the lower members of the Mammalian series, and 
all of which are,-in my opinion, primitive. 

Moreover, the primary relations of their foetal membranes 
are precisely those which we are justified in postulating for 
the primitive ancestral stock from which presumably .-both the 
Didelpliia and Monodelphia diverged; whilst their simple, 
diffuse, rion-deciduate placenta (involving the loose interlocking 


Text-figure 1 * 



JFi/rticehna iardir/mthis. Diagram (after Huhrceht) to show ilie arrangement of 
the fetal membranes of the early embryo. Note especially the allantois (all) 
already fused with the chorion (eh.) to form a discoidal area of allanto-chorion 
(all.rft.). The arrows indicate the direction of extension of the extra-embrvonal 
coelom (f.r.crt’.) into the mesoderm of the omphalopleure (mnpft.) so as to 
separate that into yolk-sac wall and chorion, amn. amnion, yolk-sac 

cavity. 

Ectoderm (including tropholdast) is represented by a thin line, entoderm by 
a thick line, and mesoderm by a dotted line. . 

of short villous outgrowths of the allanto-chorion with corre¬ 
sponding crypts of the uterine mucosa, the persistence of the 
uterine epithelium and of the uterine glands) is, in my view, 
essentially primitive, presenting us with a simple little spe¬ 
cialised type of placenta from which the much more advanced, 
and presumably more efficient; arrangements In the other 
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Primates may quite easily have originated as the result of 
adaptive specialisation in the .course of evolution. Ilubmdit, 
however, took an entirely opposite view and held that the 
plaeentation of these forms is not genuinely primitive, but bail 
arisen from some hypothetical, more complicated form of 
placenta as the result of secondary reduction and degeneration ; 
and Assheton, inclining to the same point of view, suggested 
that it might have been derived from a primitive Carnivore 
type, also \y reduction. For these views, expressed in con¬ 
nection with particular theories of placental evolution, there is, 
so far as I am. aware, not the slightest direct evidence. 

On the other hand, the evidence derivable from a study of 
the development of the fcetal membranes seems to me to provide 
us with a perfectly definite lead. Hubreehths observations on 
Xj/ciicebvs show that the allantois grows out into the extra - 
embryonal coelom as a small stalked vesicle, just as it does in all 
primitive Mammals. It rapidly increases in size and already in 
the embryo of 4-2 mm. (G. L.) has extended over and fused with 
the discoidal area of chorion, which is thus transformed into 
vascular allanto-cliorion (text-tig. ], all.ch .). In Inter stages, 
following the splitting of the extra*einbryonal mesoderm, it 
rapidly spreads and the chorion, over its entire extent, is 
converted into vascular allanto-chorion. "With this rapid and 
very marked growth of the allantois are to be correlated 
two other occurrences to which I would direct attention: 

(1) the extra-embryonal eodom rapidly extends throughout the 
entire extent of the mesoderm of the blastocyst wall or omphalo- 
pleure, which thus becomes split into chorion and yolk-sac wall; 

(2) the yolk-sac becomes established as an independent vesicle, 
and the yolk-sac placenta, if such temporarily exists in con¬ 
nection with the early embryo, becomes completely replaced by 
the allantoic. 

These development features in the Lemuroids -viz., the 
establishment of a complete chorion and its early vascularisation 
by the rapidly growing allantois, the early formation of an 
extensive extra-embryonal ccelom and the separation of the 
yolk-sac as an independent vesicle—-seem to me to foreshadow 
in the most unmistakalde way corresponding and highly 
characteristic events in the early development of both Tamm* 
and the Arithropoidea. ’We have only to suppose these onto¬ 
genetic happenings in the Lemuroids telescoped into still earlier 
stages as the result of developmental adaptation in order to 
reach the structural conditions characteristic of the early 
blastocysts' of the other Primates, and for such adaptations 
to become perfected, .ampie time has been available, seeing 
that the Lemuroids and the Tarsioids were already Well 
differentiated from each other in the Lower Eocene. 

From the standpoint of embryology, I would accordingly 
range myself with those who, on comparative anatomical and 
palaeontological grounds, see in the existing Lemuroids the 
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representatives of the stock from which the higher Primates 
originated. 

Turning now to Tarsim itself, our knowledge of its deve¬ 
lopment may be said to be fairly complete, thanks to the 
untiring labours of that illustrious embryologist, the late 
Professor Hubrecht. In a, series of papers he has provided us 
with richly illustrated accounts of its early development, its 
£<etal membranes and placentation, arid he has discussed its 
affinities at some length. As the result of bis investigations, 
Hubrecht came to the conclusion that Tarsias is no Lemur, 
but is more nearly related to the Anthropoidea and should lie 
classified with them. 

And there can he no doubt at all that in many features 
of its development Tarskis does appear to be more closely 
related to the Anthropoids than to the Lem uveitis. That much 
is obvious from the data set forth in the table, but. there are 
also certain differences to be noted, and our task is to try and 
evaluate these resemblances and differences in terms of affinity. 

The principal developmental features in which Tarsim differs 
from the Lemuroids and agrees with the Anthropoids may be 
recapitulated as follows:—(1) the early attachment of the 
blastocyst to the uterine lining through the proliferative activity 
of the trophoblast; (*2) the precocious formation of the extra- 
embryonal mesoderm and cmlom and the correlated early 
separation of the yolk-sac as a small reduced structure ; (3) the 
functional replacement of the vesicular allantois by the so-called 
connecting or ventral stalk : and (4) the formation of a massive 
deciduate placenta, in which the maternal blood circulates through 
lacunar spaces in the syncytial trophoblast. 

Set down in this bald- fashion, these striking resemblances 
between Tarsias and the Anthropoids would seem to settle 
the question of its affinities without more adobut let us 
examine them a little more closely. 

The attachment of the Tarsias blastocyst 'to the uterine wall, 
at a time when it measures only 0*3 mm. in diameter, is effected 
by the activity of the trophoblast over a localised patch situated 
immediately behind the posterior margin .of the embryonal area 
(text-fig. 2, pLii\). All that we can say in 'regard to this attach¬ 
ment is that it represents a definite advance of an adaptive nature 
on the Lemuroid condition. It is the necessary preliminary, to the 
formation of the diseoidnl deciduate placenta, and it is a point 
of interest, that the attachment is effected immediately behind 
the embryonal area and so in proximity to the region. where 
the allantois normally develops, although later on the definitive 
placenta, as the result of differential growth in the foetal 
membranes, comes to lie opposite the embryo. And it may 
also be regarded as the first step in the evolution of the relations 
of the Anthropoid blastocyst- to the Uterus, which range from the 
same primitive central type of development that is seen in 
Tarsias , with in some cases an additional second .attachment' 
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to the uterine wall (as in the Old- and New-W oriel Monkeys), to 
the interstitial mode of development in which the blastocyst, 
whilst still quite minute, burrows its way, through the agency 
of its trophoblastic covering, into the uterine decidua and so 
becomes completely imbedded, its tropboblast proliferating over 
its entire extent (as in Man and the Anthropoid Apes). Tims 
the relatively simple attachment in 'Tarskis points the way 
to the much more highly specialised Anthropoid condition. 

Then, in respect of the very early formation of the extra- 
embryonal mesoderm and coelom, Tarskis exhibits marked 
adaptive specialisation as compared with the Leinuroids, 
and this same specialisation again reaches its acme in the 
Anthropoids. 

Text ^figure 2. 



the* posterior end of the ectoderm of the embryonal .shield (emhr.oda.) to tin,! 
margin of the attached area of placental trophoblast (/tf.tr.), the yolk-sac 
'• not 'yet free and'the '.extensive extm-eihbryonnl. cu'lom- 

■ ch. chorion. . 

Whereas in the Lemu raids, the extra-embryonal mesoderm 
would appear to be formed, like that of the lower Mammals, 
simply by the gradual peripheral extension of the embryonal 
into the bikmiiiar wall of the blastocyst, here, in Tarskis ^ 
it is formed precociously, long before the embryonal mesoderm 
has made its appearance, as a cellular mass proliferated, in 
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tli© middle line, from tlie hinder margin of the embryonal 
ectoderm. Hubrecht compared it. with the ventral mesoderm 
of the Amphibia, but, without entering into that question, 
what I want to suggest now is that it is none other than a 
precociously formed part of the primitive streak mesoderm *— 

Text-figure 3. 


embr. ecte 



■Ttirsim spectrum. Diagram (after Hubrecht) to show the arrangement of the fetal 
membranes, prior to the closure of the amnion. Note in particular, the yolk- 
sac now established as an independent vesicle; the connecting stalk 

into the proximal half of which extends the allantoic duct (all.d.) j tlie 
placenta (PI .); the thick layer of loose mesoderm (wes.) into which the extra- 
embryonal coelom does not extendwith the result that the distal portion of the 
connecting stalk does not become separated from the chorion; and the head- 
and tail-folds of the amnion (kd-jljinm. aud tl-jl,amn.). The short oblique 
canal perforating the embryonal area (emhr.eeh\) is the neurenterie canal, and 
behind it is the primitive streak region, the mesoderm of which is directly 
continued into the connecting stalk (c.st.). 

a point of considerable interest, to which I refer again later. 
The cellular mass, so formed, extends downwards and back¬ 
wards in contact with the inner surface of the attaching area 
of trophoblast, and in all but its proximal attached part it 

Prof. T, H. Bryce, in 1908, was, I find, the first to put forward the view that this 
mesoderm in Tarsius is to be considered as the equivalent of the mesoderm which 
is proliferated from the posterior end of the primitive streak in lower Mammals. 
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becomes hollowed out by the appearance in its interior of a 
cavity, the extra-embryonal coelom. The entodermal yolk-sac 
earlier established only partially fills the space enclosed by the 
trophoblast, being in contact with the latter only in front (text- 
fig. 2, y-s.c.). The coelom now rapidly expands so as to fill this 
space, and it also extends forwards into the front wall of the 
blastocyst, separating the yolk-sac entoderm from the trophoblast, 
with the result that the yolk-sac becomes provided with an 
independent wall of its own and projects into the coelom as a, 
small free vesicle, whilst the chorion is completed as a continuous 
membrane, which forms the outer wall of the embryonal for¬ 
mation (text-figs. 3 & 4, y-s.c. & ch.). 

Tims in the. mode of development of the extra-embryonal 
mesoderm and coelom, in the precocious formation of the yolk- 
sac, and in the early differentiation of the chorion, Tarskis is 
much more specialised than the Lemnroid—nevertheless, it still 
retains in its ontogeny evident traces of the ancestral inode of 
development of these structures. 

The proximal part of the extra-embryonal mesoderm in Tarskis, 
referred to above, into which the extra-embryonal coelom does not 
extend, persists in the form of a solid, short, axial strand which 
directly connects the hinder margin of the embryonal ectoderm 
with the region of the chorion over which the placental tro¬ 
phoblastic attachment has already been effected. This strand, 
Hubrecht regards as the primorduim of the ventral or connecting 
stalk, the significance of which we shall presently discuss. 

Coming now to the Anthropoids, although we know com¬ 
paratively little of the details of their early development, it is 
quite clear from our knowledge of the structure of the early 
blastocyst that their early ontogeny is much more specialised 
than that of Tarsias. ' • 

The earliest-known blastocysts are already either attached to, 
or actually embedded in, the uterine decidua, the trophoblast has 
proliferated to form a syncytial network, into the meshes of which 
maternal blood has penetrated. Inside the trophoblastic wall 
there is already present-a layer of extra-embryonal mesoderm 
(L e n the chorion is established). Tins layer thickens at the upper 
pole to enclose the embryonal primordium proper, in the form 
of two closed vesicles—an upper, the amnio-embryonal vesicle, 
-and a,lower, the entoderinal yolk-sac. • Here the embryonal 
ectoderm, which forms the floor of the anitiio-embryonal vesicle 
'never becomes exposed on the surface as it does in Tar&ius, and 
the cavity of the vesicle, the primitive amniotie cavity, persists 
to form" the cavity of the definitive amnion, the amnion 'arising 
by the closed method and not by the closing in of folds as in 
Tardus and the Lenturoids.. The entodermal yolk-sac is most 
precociously differentiated as a small closed vesicle, and appa¬ 
rently from the first lies remote from, the trophoblast. The 
extra-embryonal mesoderm is also mo.sr precociously developed, 
but as to its mode of origin we have no knowledge. It is present 
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long before there is any trace of & connecting stalk, from which 
we may conclude that it does not arise like that of Tamils. It 
is possible that it takes origin as a diffuse proliferation from the 
marginal ectoderm of the amnio-embryonal vesicle, as is said to 
be the case in Galeopithecus and Taiusia. a mode of origin which 
assuredly is purely secondary and adaptive. 

In respect, then, of these developmental occurrences, it is 
evident, I think, that Tarstm provides the intermediate link 
between the primitive Lem avoids and the highly specialised 
Anthropoids. 

We may pass on now to the consideration of the two features 
in the development of Tarsus to which Huhrecht attached most 



Tanius spectrum, Diagram (after Hul>r«dit) to show the relations of the foetal 
membrane* after closure of the annuon (Own.). Note the temporary con¬ 
nection between the amnion and the -cliorion, marking the last point of closure 
(am»,cl .). Other reference-letters as in text-fig. 3. 

importance as guides to its affinity,--viz.,-the occurrence of a 
connecting or ventral stalk and the presence of a massive 
placenta of the hemochorial deciduate type. When Huhrecht 
first put forward his .views, the. existence of a connecting stalk 
outside Tarsias and the Anthropoids was unknown, and so he 
naturally attached great importance to it as a token of affinity, 
but we " now know, through. the > researches of Newman and 
■ Proc, Zoom Soc,—1919, No. XXXIII. 1 33 
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Patterson, that a genuine connecting stalk, presenting a re¬ 
markable similarity to that of Tarsms , is also present in the 
Armadillo (TaUiski norerneincta ), in which obviously it must have 
been evolved quite independently of that of the Primates. 
Nevertheless, the common occurrence of this structure in these 
two groups of Primates is a feature of very great interest, and 
the first question we have to consider is its functional and 
morphological significance. When fully established, it consists 
of a strand of mesoderm, into which there extends a tubular 
diverticulum (known as the allantoic duet) from the hind-gut of 
the embryo, and it serves to connect the posterior end of the latter 
directly with the chorion (text-figs. 4 &' 5, c.st.). It is simply 
a mesodermal short-cut between the embryo and the enclosing 
chorion, and its function is to facilitate the early vaseularisation. 
of that membrane by furnishing a direct path for the umbilical 
(allantoic) vessels which form the essential foetal constituent of 
the definitive or allantoic placenta. In tiie lower Mammals the 
chorion is vascularised as the result of the secondary union with 
it of the vesicular allantois, which likewise carries the umbilical 
vessels. Prior, however, to the establishment of the functional 
allantoic placenta, the nutrition and respiration of the embryo in 
the lower Mammals are provided for by means of a temporary 
omphalopleural or so-called yolk-sac placenta, involving the 
vitelline or yolk-sac vessels of the omphalopleure or primitive 
blastocyst-wall. 

Now, in the Lem avoids, as we have seen, the allantois unites 
with the chorion relatively early, and the entire omphalo- 
pleure is rapidly resolved, through the extension of the extra- 
embryonal ecelom, into chorion and yolk-sac wall, with the 
result that a yolk-sac placenta, if it exists at all, is of quite 
transitory duration. In 'Tarsins and the Anthropoids, owing to 
the much earlier differentiation of the entodermal yolk-sac and 
the chorion, a, yolk-sac placenta cannot be formed at all, and so as 
a compensation what appears to have happened in these forms is 
that the allantois, and more'- particularly the vessel-carrying 
allantoic mesoderm, became precociously developed in the form 
of a solid cord, running directly from the hinder end of the 
embryo to the attached area of chorion, marking the site of the 
future placenta. 

The entodermal lining of the allantois at the same time under¬ 
went reduction, and now appears in the form of a diverticulum, 
usually slender and tubular, which runs from the hind-gut for a 
longer or shorter distance into the mesoderm of the cord. 

This entire structure, then, is the connecting stalk, and what 
I want to .insist on is that it is not something new nor is it -a 
primitive formation (as Hubrecht maintained). It is none other 
thair a precociously formed and adaptively specialised allantois, 
the object of which is to provide for the early and direct vaseu¬ 
larisation of the chorion—or, in other words, for the nutrition and 
respiration of the embryo at the earliest possible moment. That 
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tins view of its significance is correct is clearly shown by its mode 
of development in Tatusicc, and by its occurrence in the Marmoset 
(Jlapale) in a condition which can best be described, as semi- 
vesicular. In Tarsias , its primordinin is constituted at first, 
according to Hnbreeht, simply by the imsplit proximal portion 
of the axial mesoderm proliferated from the hinder margin of 
the embryonal ectoderm : if we are justified in regarding this 
mesoderm as precociously formed primitive streak mesoderm, 
then the connecting stalk of Tarsias can also be brought into line 
with what we know of the development of the allantois in lower 
Mammals. The predisposing factor in the evolution of the 
connecting stalk in Tatusia- and Tarsias is'doubtless to be sought 
in the placental attachment which is early established by the 
trophoblast situated just behind the embryonal area and in 
immediate proximity to the normal seat of origin of the allantois. 

As to the development of the connecting stalk in the Anthro¬ 
poids, we have no certain knowledge. It seems probable, however, 


Text-figure 5. 



Diagram to show the structure of the early blastocyst in the Anthropoidea. Note 
the embryonal ectoderm (cross-lined) forming the floor'of 11 le a muio-em bryonal 
vesicle (amn. amiiion), and the underlying yolk-sac vesicle (t/s.e .); the con¬ 
necting stalk (c.st.) with the allantoic duct (alt.d.) ; and the extensive extra- 
embryonal adorn (ex.eee.) bounded by the chorion (tit.). 

that it does not arise in the .same way as in Tarsias , but that, to 
begin with, it is simply formed by the persistent hinder portion 
of the layer of extra-embryonal mesoderm which in the early 
blastocyst lies between the amnio-embryonal vesicle and the 
trophoblast. Through the extension of the coelom, this layer 
would seem to become split into chorionic mesoderm on the 
•outside and amniotie mesoderm on the inside, except .posteriorly, 
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where it apparently persists as a solid strand, connecting the 
embryonal formation directly with the'chorion (text-iig. o,'c.st.). 
Even if this strand is reinforced later by mesoderm of primitive 
streak origin, it is clear, if the connecting stalk arises in the way- 
outlined, that it is more cfenogenetically modified than is that of 
Tarsias, the latter providing the link between the Lemuroids and 
the Anthropoids. 

In both Tarsius and the Anthropoids, the connecting stalk 
later on becomes enclosed with the yolk-stalk in a tubular 
prolongation of the margin of the umbilical opening, which 
carries the amnion with it. The cord-like structure so formed is 
the umbilical cord, which connects the embryo with the placenta. 
In examining the foctal Tarsius which Dr. de Lange so kindly 
sent me, I noticed that the cord is related to the placenta some¬ 
what differently to that of the Anthropoids. Whereas in the 
latter, the cord takes the form of an elongated, more or less 
twisted, rope-like structure which runs as a free cord to become 
connected with the chorion covering the free surface of the 
placenta, usually near its centre, in Tarsius the cord is quite 
short, and instead of passing directly to the placenta, it joins the 
chorion soon after it becomes clear of the body of the fcetus and 
runs down in that to join the distal margin of the placenta 
(text-fig, 1). This difference confirms the conclusion we reached 
above that the development of the cord does not follow identical 
lines in the two groups. 

Lastly, let us see what conclusions as to the affinities of Tarsius 
may he drawn from the study of the placenta itself. The 
development and structure of this remarkable organ were de¬ 
scribed by Hubrecht in a lengthy paper published in 1899, but in 
that paper Hubrecht was more concerned with demonstrating the 
occurrence of a supposed blood-forming or hemopoietic process 
in the placenta than with the description of the structure of the 
ripe organ itself, and his figures fail to convey an adequate idea 
of its characteristic structural features. That defect I have 
attempted to remedy by the provision of the micropl i olographs 
of sections of the nearly"full-term placenta shown in fig. 1 , and 
herewith reproduced as figs. 2, 3, and 4, PL I. 

These figures supplement Hubrechfs account of the placenta 
very materially, and illustrate quite adequately, I think, the more 
important features in its structure. From these figures, anyone 
who is familiar with the sectional appearance of the human 
placenta, will recognise at once that he is dealing with a placenta, 
of the Anthropoid type. Hubrecht, with reference to his own 
tig.'66, remarks “erne entfernte Aehnlichkeit mit der mensch- 
' 'lichen ' Placenta,. wie ■ sie Sedgwick Minot abbildef, ist nicht 
■an! verkeiinen,” and that is. certainly the conclusion that any 
competent embryologist. would come to. from' an inspection of 
my fig;. 4. /The general resemblance is indeed extraordinarily 
striking, but, whilst that is so, it must be emphasized that in its 
detailed structure, the Tarsias placenta shows peculiarities of its 
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own which clearly mark it off from the Anthropoid placenta. 
Although it foreshadows the latter in the most unmistakeable 
fashion, it has failed to attain the same level of structural and 
f unet i onal d iff erentia tion. 

The mature placenta, of Tarsias, viewed as a whole (cf. fig. 1, 
PI. l'.j where it is seen in section) appears as a massive knob- 
shaped or rather cone-shaped structure, measuring, in my specimen, 
10x11 mm. in diameter, which projects freely into the uterine 
lumen and is attached to the very thin uterine wall in the apical 
region of the uterine horn by a very short stalk through which 
the maternal vessels pass. Its distal, slightly concave surface is 
clothed by the chorion which marginally is, on the one hand, 
reflected down to invest the remainder of the free surface, right 
down to the stalk, and on the other, is continued on as non- 
placental chorion, a very thin non-vascular membrane, with whose 
inner surface the amnion lies in close apposition. In its cone- 
shaped form and freely projecting character, it contrasts with the 
sessile, cake-like, discoidal placenta characteristic of the Anthro¬ 
poids. These features are dependent on the fact that the placenta 
develops in relation to a localised knob-like thickening of the 
subepithelial tissue of the uterus, the decidual swelling or tropho- 
spongia, To this, attachment is effected in the first instance, and 
it later on projects and serves as an axis round which the cone- 
shaped placenta develops. In the process it undergoes progressive 
degeneration, and only a remnant of it is preserved in the stalk- 
region of the completed placenta. Its presence in the developing 
placenta no doubt conditions the appearance of the extensive 
blood-extravasation which is such a marked feature in the ripe 
organ (fig. 2). No such conspicuous, localised, decidual swelling 
has so far been described in the placental development of any 
Anthropoid. 

The Tarsias placenta agrees with that of the Anthropoids in 
that it is deciduate and of the hemochorial type, i.e., the func¬ 
tional placenta consists, except for the maternal blood present in 
it, exclusively of foetal tissue and the maternal blood circulates 
through, lacunar spaces bounded solely by the foetal trophoblast. 
This same type of placenta, however, occurs also in such diverse 
orders as the Bodentia, Cheiroptera, Insectivora, and Xennrthra, 
so that this similarity does n ot cany us very far. A more im por- 
tant agreement, from our present point of view, lies in the fact 
that the functional placenta comes to be established as the result 
of the outgrowth from the mesoderm of the chorion of more or 
less massive sprouts which grow into the syncytial layer formed 
by the trophoblast and which branch abundantly to form charac¬ 
teristic dendritic villi, in which the foetal vessels are situated. 
At the same time, the trophoblast provides, apparently in a some¬ 
what different fashion in the two groups, an enclosing layer 
round each villus (including all its branches), whilst its Mood- 
filled lacunae extend so as to form a system of intervillous blood- 
spaces. But there is an important difference in the villi in the 
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two groups, for, whereas in the Anthropoid placenta the villi 
are strongly marked ami individualised structures which project 
freely into' what is practically a continuous blood-sinus formed by 
the confluence of the intervillous spaces, in Tarskis they are less 
prominent structures and except at their origin from the chorion 
cannot be said to be individualised at all, since their enclosing 
layers of syncytial tropbobiast are not individually distinct but 
are connected with each other by anastomoses, the tropbobiast 
persisting in the fprm of a syncytial network, in the walls of 
which the mesodermal villi are enclosed (PI. I. tigs. 3 & 4). 

Furthermore, the intervillous spaces, except round the peri¬ 
phery of the placenta, immediately below the chorion, where they 
have coalesced to form definite blood-sinuses of some size (PL I. 
figs. 2 h 3), take the form elsewhere of narrow and tortuous 
channels, which, indeed, in the deeper parts of the organ are 
frequently incompletely hollowed out, many of them being more 
or less blocked by a light-staining reticular material (PI. I. fig. 4), 
no doubt derived from the breaking down of the tropbobiast 
during the formation of its lacuna?, but which has not been com¬ 
pletely removed, owing perhaps to the slowness of the circulation 
in the central region of the organ. Compared with the Anthro¬ 
poid placenta, that of Tarskis strikes one as being on a much 
lower plane of functional efficiency. 

Hnhrecht in one of his more recent papers (1908) has himself 
emphasised the above-described difference., in the relations of the 
villi. He writes The freedom with which they float about 
in the maternal blood is another characteristic of Man and 
the Monkeys. In Tarskis and in the Hedgehog their arrange¬ 
ment is more that of a suspension in a very delicate and at the 
same time most intricate trellis-work formed by the trophffblast 
cells that have become spun out into this. "When the connecting 
trabecula* of this trellis-work are suppressed, as we see it. in the 
higher Primates, the surface available for osmotic interchange 
is naturally increased and-the free movements of the villi may 
also be considered as an advantageous circumstance.” Leaving 
aside consideration of certain other differences in detail in the 
.placentation of the two groups, e. g. in the early development, in 
the constitution of the investing trophoblastic layer of the villi, 
and in the. occurrence of placental blood-extravasations, we may 
deduce from the above quotation that Hnhrecht regarded the 
difference between the Tarskis and Anthropoid placenta as one 
of degree only and that heHooked upon the former as a much 
less 'perfect organ functionally than the latter. 

:With these .deductions, X : a.m-in agreement with the reservation 
that I hold the degree of difference to lie such as to justify us in 
definitely excluding. Tarsms: from, 'the- Anthropoid '..group, ' In its 
placentation, Tarskis is clearly on the line which leads to the 
Anthropoids, but it has failed to attain their status, and in this 
respect., as in so many others, is a true ;i Halbafie,” intermediate 
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between the Lemuroids and the Monkeys, hut approaching much 
more closely to the latter than to the former. 

The conclusions we have arrived at from the consideration 
of the data of development may be summarised as follows :— 
(1) The Lemuroids represent the basal stock from which the 
higher Primates evolved. They have retained in their develop¬ 
ment many primitive Mammalian features, including a. primitive 
form of diffuse n on-deciduate placenta. Develop men tally they are 
free from marked specialisation, and they present us with a 
developmental ground-plan of such a generalised type as to he 
easily susceptible of such adaptive modifications as have occurred 
in the higher types in the course of evolution. ( 2) The Tarsioid s, 
early separating from the primitive Lemuroid stock, were more 
progressive. They show in their development the beginnings of 
those adaptive changes which reach their culmination in the 
Anthropoids, and by acquiring an early attachment to the uterine 
wall they developed a localised deciduate placenta of the luemo- 
ehorial type ; hut for some reason, perhaps owing to a too active 
participation on the part of the maternal decidua, they failed to 
exhaust its possibilities and to evolve an organ of the highest 
possible efficiency. In many features of their development, they 
are transitional between the Lemuroids and the Anthropoids, but 
they are plainly on the Anthropoid line, and from them the 
Anthropoids undoubtedly took their origin. (3) Starting from 
the Tarsioid stock, already provided with the beginnings at least 
of.a hsemoehorial placenta, the Anthropoids went on to make the 
most of their inheritance, and evolved a highly efficient type of 
nutritive organ in which the individualised villi are directly 
bathed by the maternal blood—an efficiency which is reflected in 
the advanced grade of organisation exhibited by the new-born 
young. In them and more particularly in the highest forms, the 
Anthropoid •Apes, and Man, developmental adaption lias reached 
its acme, as witness the complete implantation of the early 
blastocyst and the correlated development of a complete decidual 
capsule; and here I may be permitted to add, of the close genetic 
affinity of Man and tile higher Apes there can he no question on 
embiyologieal grounds. - 

Finally, as regards the systematic; position of Tarskis , Hu- 
breebt/s contention that it must be removed from the Lemurs 
I fully accept, but I am unable to agree that its true position is 
with the Anthropoids. The remarkable anneetanb characters 
which Tarskis exhibits justify us in placing it, along with its 
extinct allies, in a. subdivision of its.own, and : I am, therefore, in 
agreement with those who, like Gadow and Elliot Smith, have 
advocated, on quite other grounds, the division of the Primates 
■ into three great radiations-—-call them what you may,—-viz,'a basal 
or Lemuroid group, a Tarsioid group, and an Anthropoid group. 
This tripartite arrangement seems to me most in accord with the 
embryo!ogical data and best expresses the phylogenetic importance 
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of this extraordinary creature, outside Man—perhaps the most 
interesting of all the Monodelpliian Mammals. 

1 desire to express my thanks to my Laboratory Assistant, 
Mr. F, J. Pittock, for the skill and cave he has expended on the 
preparation of the Plate. 


Comparative Table, Development of Primates. 


(1) (2) 
Lemcuoids. Tarsivs. 

(3) 

Anthropoids. 

1. Development central. as in (1). 

as in (1) or interstitial. 

2. No attachment to ute- Attachment very early ef- 

riiie wall. Trap h oblast footed by localised thick-' 
relatively inactive, ening of fcrophohlast. 

: 

3. Amnion formed by fold- as in (1), but without pro¬ 
formation with proam-j amnion. 

n ion. 

Trophoblastic activity 
more marked than in (2). 
A single or double at¬ 
tachment or interstitial 
imbedding very early ef¬ 
fected. 

___ 

Closed amnin 11 -formation, 
the primitive amniotic 
cavity persisting. 

4. Allantois free and vesi- Allantois never free and as in (2), but connecting' 
cular; unites fairly early vesicular, transformed; stalk semi vesicular inj 

with chorion. into “connecting stalk.” i HapaU. 

5. Yolk-sac formed in nor- Yolk-sac precociously 
mai fashion, but is early formed and reduced from 
separated and soon be-: the first, never completely 
; comes reduced. filling space enclosed by 

| | the trophoblast. 

as in (2), hut even more 
precocious and more re¬ 
duced. 

6. Formation of extra-em- Extra-embryonal mesoderm as in (2) but distinctly 
bryonal mesoderm and: and coelom precociously more specialised, 
coelom normal, but t hey j formed. i 

extend relatively early j | 

through entire omphalo-j J 

pie u re. ■ ! , 

:7. Chorion vascularised 1 Chorion extremely tilin' Chorion vascularised 

throughout by allantois.! and non-vascular, except; throughout by way of, 

j j over placent al area, which 1 , connecting stalk, 

j ! is vascularised through 

j connecting stalk. 

‘8. Yolk-sac. placenta, if No yolk-sac placenta, 
present, transitory. j 

as in (2). „ 

8. Placenta diffuse, non-' Placenta conical,deciduate, 
deciduate, epithclio-eho- luemoehorial in type, 
rial in type. but villi not individu- 

, alised and clothed by syn- 
i cytio-trophoblast only. 

■ ■ 

K ■ Y .. • ' ;■ ■ ... v 

Placenta single or double 
discoidal and haemoeho- 
rial, villi distinct and 
projecting into maternal 
blood-sinus. Tropho- 
blast of villi distinguish- 1 
able into syncytia- and; 
cyto-trophoblast. j 


i 
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EXPLANATION OF PLATE I. 

Fig, 1. Photograph (X 1*5) of Lotus of Tars has spectrum (measuring 2*9 cm. in 
G. L.) s after removal from the uterine horn and with the cone-shaped 
placenta attached. The short umbilical cord is seen to join the chorion 
shortly after becoming clear of the body of the foetus and to ran down in 
that mnnbrawe to join the placenta marginally. The placenta has been 
divided by a vertical cut, the cut-surface showing (ef. tig, 2 and explanation 
thereof). 

rHubrecht Coll., Tarsius 76. Coll. I)r. Fock, Muutok Bankaleg, 17th 
March, 1893.] 

Fig. 2. Photomicrograph (X 6) of vertical section of the entire placenta, well to one 
side of the area of attachment to the uterine wall. Note the investing 
chorion with the main stems of the villi arising from it (best .seen on upper 
side of the section), the peripheral blood-sinuses, and the large blond¬ 
es tra v asat ion eentrally. 

Fig. 3. Photomicrograph ( X 35) of a small portion of the superficial region of the 
placenta (including the large villus visible in the upper left-hand sector of 
tig. 2). Note the chorion forming the boundary of the section on the 
upper side, the peripheral blood-sinus, and a large and a small villus-stem 
arising from the chorion, the former showing well the characteristic 
method of branching. 

Fig. 4, Photomicrograph (X 80) of a portion of the placenta, situated a little deeper 
than the base of %. 3. to show the villi under higher magnification. The 
villi are mainly cut transversely, and in the region photographed are, on the 
whole, of greater tnan average diameter. Each villus consists of a core 
of chorionic mesenchyme carrying the umbilical vessels and invested by a 
more deeply stained sheath composed of a thin nucleated layer of syncytial 
trophohlast. An underlying layer of cyto-tvophohlast such as is found in 
the villi of Anthropoids is at no time present in Tarsins. Adjoining villi 
are connected by bridges of syncytio-trophoblast, the latter thus forming 
an irregular network. Between the villi are the intervillous spaces, many 
of them being more or less completely occupied by the reticular light- 
staining material referred to in the text (p. 488). 

Prof, F. Wood-Jones,/ D.8c., M.B., F.Z.S-Although the 
general anatomy or Tarsius may be said to be fairly well known, 
there is still great need for complete accounts of dissections of 
special systems and for the general examination of a larger 
number of specimens. Apart from the gaps in our knowledge of 
several important details, there is as yet no basis for forming an 
estimate of the range of individual variation. 

. As a result of comparing published accounts of the anatomy of 
Tarsius and from dissecting an adult female -specimen, one can 
only conclude that either the range of individual variation is 
considerable or the interpretations of different, investigators 
show a rather unusual lack of agreement. External characters'; 
have been studied in two specimens, both adult females, arid the 
details of.bodily structure in one of them; in addition, I have 
had X-ray photographs of various portions of both specimens. 
[For my material 1 am indebted to Profs. G. Elliot Smith and 
J. P. Hill, and for the X ray plates to. Dr. Stanley .Melville.]' 
For the purpose of this discussion it is impossible to furnish more 
than a summary of the anatomical details, and I have thought it 
best to mention only the outstanding features which are likely to 
throw light on the affinities of Tarsius- dealing especially' with 
those points''which link it to, or separate it from,'the typical 
members of the Lemuroidea and Anthropoidea respectively* 
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It cannot lie doubted, from an examination of its entire anatomy, 
that Tarsias is a. remarkably primitive mammal which, lias early 
acquired ail over-specialisation in vision and in powers of frog- 
like arboreal leaping. In these two features it roughly, resembles 
Galago , ami it may be doubted if, had this likeness not been so 
apparently exact, zoologists would have classed Tarsias in the 
Lemuroidea with so much confidence. One primitive feature 
retained by the specimen dissected is the presence in the carpus 
of an element which I can only liomologise as a second os centrale. 
This small bone has not previously been described, and its de¬ 
tection without the use of X-rays 'would be rather a matter 
of chance. The true os centrale (os accessorium, IJnrrneister) 
articulates with carpale I., II., and III., as well as with the 
scaphoid and semilunar (thus differing from the condition as 
described and figured by Burmeister). 

The second os centrale exists on the radial side of the carpus 
in the gap between carpale I. and the scaphoid ; it does not 
actually articulate with any hone, being held in place by fibrous 
tissue. It is not situated in tendon, but is enveloped in the 
capsule of the carpal articulation. Should this small bone prove 
to be a constant element in the carpus of Tarsias, it would furnish 
very interesting evidence to which it is hoped attention will be 
given by other observers having command of material. Tarsias 
differs from all members of the Lemuroidea in certain of its 
external characters';—(r.) In having the nostril completely 
ringed by the meeting of the lateral and media! nasal processes. 
In this encircling of the nares it resembles all members, and. 
surpasses some, of the Anthropoidea. (n.) In having the upper 
lip simple in the mid-line. There is no lemurine incisura 
between maxillary processes, but a truly Simian phi!triun com¬ 
posed of medial nasal processes, (in.) The hair-tracts resemble 
those of the highest of-the Anthropoidea far more nearly than 
they do those of the Lemuroidea, or even the lower Anthro¬ 
poidea, (iv.) The digital formula differs from that typical of the 
Lemurs, the middle line digit -being the longest, ( v.) The meta¬ 
carpal formula shows the same primitive and non-lemurine 
features, (vi.) The external genitalia, especially those of the 
female, are formed upon a plan altogether unlike that seen in 
the Lemurs and resembling that typical of the highest 
Anthropoidea^ 

In its internal anatomy' Tarrnus differs front all members of the 
Lemuroidea in (tii.) its dental characters; (vm.) in the forma¬ 
tion of the auditory bulla; (ix.) in the form and fate of the 
tympanic bone, and in the inception of an external auditory 
meatus. Combined with these last two characters is (x.) the 

■ '.non-lemurine cranial course of the internal carotid artery. In 

■ the' formation of the orbit two characters, typical of the Anthro¬ 
poidea and differing widely from anything seen in the Lemurs, 
are conspicuous : (XT.) with the inner wall of the orbit the 
os planum of the ethmoid enters, and (xn.) the orbit is furnished 
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with a posterior wall in the formation of which the alisphenoicl 
takes part, (xiti.) The hyoid, with its relatively short 4 -lesser 5 " 
cornua, (lifters from the typical hyoid as seen in the Lemurs, and 
resembles that of the monkeys and apes (Burmeisterk figure 
and account of the hyoid does not accord with the condition 
present in my specimen), (xiv.) The trachea is not formed upon 
the peculiar leinurine fashion, for the rings are incomplete behind, 
as they are in the Anthropoidea. (xr.) The two halves of the 
mandible are synostosed in the middle line, ■ (xvi.) The ventral 
pelvic symphysis is shallow, and is limited to the pubis. In the 
gastro-intestinal tract the very widest differences exist between 
Tarsias and any members of the Lemuroidea, and for the 
purpose of summary we will only note (xvii.) the simplicity of 
the gut pattern of Tarsias , and the absence of any coiling which 
is so characteristic of the Lemurs. In many features the 
myology of Tarskis differs from that of the Lemurs and resembles 
that of the Monkeys and Apes; as an example, (xvm.) the very 
human disposition of the digastric muscle may be instanced. In 
the vascular system (xix.) the arrangement of the vessels on the 
arch of the aorta provides a striking contrast to tlie condition 
seen in the Lemurs, 

In summing rip the entire anatomy of the Lemurs and of the 
Monkeys and Apes it is impossible to avoid appreciating “ the 
differences in structure that indicate the wide separation of 
the Lemuroidea-and the Anthropoid ea ” (Elliot Smith, 4 Nature/ 
May 2, 1907. p. 7). Judged by such standards as are commonly 
employed in mammalian classification, such basal features as 
those comprised in the structure of the nose and lips, in the 
tympanic ami orbital regions of the skull, and in the genitalia 
appear to justify the separation of Tar sins from the Lemuroidea, 
and warrant its inclusion in the Anthropoid ea. But in several 
very striking details Tar sins differs from all members of the 
Anthropoidea except the very highest. In many characters 
Tarsias resembles Homo and differs from the Monkeys, in some 
it resembles Homo and certain of the Anthropoid Apes. These 
features are only to be termed primitive mammalian characters, 
and as a result of summarising the anatomy of the Anthropoidea 
it appears to me to be legitimate to conclude that Tarsias and 
Homo retain a, remarkable series of primitive mammalian 
characters, some of which.are retained in part in the Anthropoid 
Apes, but wind) are departed from increasingly widely as : the, 
zoological scale of the..Anthropoidea is 'descended. : ,(i.) Tarsim. 
differs from all Anthropoidea. except Man and the (Drang in the 
arrangement of the elements in the basis cranii; here it re-, 
seiubles all primitive mammals, (n,) It differs from all Anthro¬ 
poidea, with the same two exceptions, in the normal retention of 
the alisphenoid-parietal pterion, (hi.) In rbe digital and meta¬ 
carpal formulas it shows a primitive (and human) character in 
avoiding the relative reduction,of the 2nd digit of the man us 
typical of the remaining members of the Anthropoidea. (iv.) In 
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the external genitalia the affinities of Tarsias are far nearer 
to the highest members of the series than they are to the lowest, 
(v.) In the absence of a penile ossicle or penile cartilage, the 
likeness is with Homo alone, (vi.) In the arrangement of the 
aortic trunks Tarsius differs from all monkeys, and finds an 
absolute parallel only in Man normally and certain Anthropoids 
occasionally. Various points in myology are of interest as 
showing retention of muscles in Tarsius and Homo in a primitive 
condition not preserved in other members of the Anthropoidea. 
(vii.) Tars'ms retains, like Homo , a. well-developed pulmaris 
brevis, (vm.) The flexor accessorius is confined to Tarsias and 
Alan alone among* the Primates, (ix.) The supinator brevis is 
pierced by the posterior iuteros.seus nerve exactly as it is in Alan, 
and the condition differs widely from that which is occasionally 
present in the Chimpanzee, and which, is otherwise the most 
human manifestation of this muscle within the limits of the 
Anthropoidea. (x.) The palmaris longus and plautaris are both 
well developed, (xi.) The levator angtili scapulae is in its human 
condition, (xn.) The flexor pollicis longus, though judging from 
published accounts displaying a variability in different specimens, 
approaches the human form and differs from tire Simian in a very 
remarkable manner. 

In conclusion, Tarskis appears from a summation of its 
anatomical characters to belong to the Anthropoidea, of which 
group it constitutes one of the most primitive members. In the 
retention of primitive features of bodily architecture it finds its 
parallel in Homo; and it differs from the rest of the Anthro- 
poidea in which Simian specialisations have effected definite 
alterations. 

Tarsius appeal's to be a. very primitive member of the Anthro- 
poidea in which early specialisation of vision and arboreal leaping 
activities absorbed the phylogenetic development of the species. 
Homo appears also as an extremely primitive form In which 
cerebral advances, and lack of unequal physical specialisation, 
save that of bipedal progression, is the phylogenetic keynote. 
The Anthropoid Apes have departed more from the primitive 

mammalian type in definite “SimianV specialisations.—which 

specialisations become increasingly conspicuous in the “ lower ” 
members of the Order. 

R. I. PocooK,Esq., F.lt.8.,F.Z.S.In the f Proceedings’ of this 
Society, Aug. 1918, I pointed out that Tarsius differs from all 
the Lemurs and resembles the higher Primates in the structure 
of the nose and muzzle and in the mobility of the lips ;■ and that 
the external genitalia of the female in the concealment of the 
small clitoris and the orifices of the urethra and vagina by a 
pair of labia are unlike those of the Lemurs, especially of the 
Oriental and African forms (Lorisiformes), and recall rather those 
of the Old-World Pithecoid Primates. 

These differences between Tarsius and the Lemurs, added to 



AND AFFINITIES OF TARSI US. 


495 


those previously established in connection with the skull and 
teeth, the placenta and the digital formula of the hand, out¬ 
weighed, in my opinion, the likeness between Tar sins and the 
Lemurs, ami enforced the removal of the former from the latter 
and its association with the Monkeys, Apes, and Man in a group 
of the Primates for which the term Haplorhini was proposed, the 
true Lemurs, the Lorises, and Chiromys being graded in contra¬ 
distinction as Strepsirhini. The Haplorhini were divided into 
two suborders, the Tarsioidea for Tarskis and the Pitheeoidea 
for the Platvrhini (American Monkeys) and the Catarhini (Old- 
World Monkeys, Apes, and Man). 

This classification appeared, and still appears, to me to express 
the known facts more accurately than its predecessors, the 
nearest to it being that of Gadow who in 1898 definitely dis¬ 
sociated Tarsias from the Lemurs, dividing the Primates into 
the three suborders Lem ores, Tarsi i, and Simian Possibly he 
would have anticipated my systematic arrangement had he been 
acquainted with the structures connected with the muzzle and 
vulva in Tarsias and other Primates and attached to them 
the importance that I do. 

J. T, Cunningham, M.A., F.Z.S.:—In the development of 
Mammals generally segmentation of the ovum produces a small 
internal mass of cells covered by a single layer of external cells. 
Accurmilation of watery liquid between these two parts produces 
the blastocyst, a vesicle of epiblast cells with the inner cell-mass 
adhering to the inner surface of the vesicle at one small area. The 
wall of the vesicle is the trophoblast, which corresponds to the 
epiblast layer of the serous membrane or false amnion of birds 
and reptiles. The next step in the mammal is the differentiation 
of the hypoblast from the lower surface of the inner cell-mass: 
this hypoblast grows round the inner surface of the blastodermic 
vesicle, and so forms the inner lining of the yolk-sac. The 
amnion is formed either by coalescence of external folds above 
the inner cell-mass or as a closed cavity within the latter. The 
mesoderm is formed next by differentiation between the epiblast 
and hypoblast within the inner cell-mass, which may fee now 
called the embryo. The mesoblast extends between trophoblast 
and hypoblast, and between trophoblast and amnion, splitting as 
it goes to form a cavity called the extra-embryonic coelom. By 
folding in of the sides of the embryo the connection of yolk- 
sac and embryonic gut is narrowed, and from the hinder end 
of the gut grows out the allantois as a hollow sac into the extra- 
embryonic ccelom. 

We have thus a membrane called the chorion, consisting of an 
external layer of epiblast and an internal layer of mesoblast, 
entirely enclosing the embryo with its three membranes, th© 
amnion surrounding it dorsally, and the yolk-sac and allantois 
extending from the gut ventrally. These two sacs occupy varying 
proportions of the inner surface of the chorion in different 
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mammals. In. Ungulates the cavity of the allantois is very large 
and its outer wall is in contact with the inner surface of the 
chorion over very nearly its whole extent, the yolk-sac becoming 
very small. The chorion grows out into villi over its whole 
surface, and these villi penetrate into pits or crypts of the inner 
surface of the uterus, without becoming united with uterine 
tissue. The rnesoblast of the allantois with its blood-vessels 
grows into these villi and thus is formed the diffused placenta. 

In Man the amnion appears to be formed as a closed cavity, 
and the hypoblast develops as described above, but instead of 
extending round the inner surface of the chorionic vesicle it 
forms a small closed sac. and rnesoblast develops on the inner 
surface of the chorion and the outer surface of the yolk-sac with 
a large cavity between, which is the extra-embryonic coelom. 
There is at first no rnesoblast within the embryo, but it extends 
outside the amnion and attaches the embryo to the mesoblastic 
lining of the chorion. As the embryo develops, this connection 
lengthens somewhat and becomes first posterior then ventral. 
This connecting rnesoblast is the umbilical cord, and represents 
a solid allantois, into which a very rudimentary cavity extends 
from the hinder end of the gut. The rnesoblast at the outer 
end of the stalk forms villi over a disc-shaped area of the 
chorion and so forms a discoid placenta. 

With regard to these peculiarities of development, the ordinary 
Lemurs agree with the Ungulata and Tarskis agrees with Man. 
It may be said, therefore, that there is as much difference between 
the development of Tarsias and that of a Lemur as there is 
between that of Man and that of an Ungulate. Moreover, in 
Man the trophohlast destroys and absorbs the uterine mucous 
membrane and the allantoic villi extend into embryonic tro- 
phohlast-tissue. In tins respect also Tarsias agrees with Man 
and differs from Lemurs. To suppose that the mode of develop¬ 
ment of Tarsias and Man has been independently evolved 
without any close relationship between the two seems to me 
unreasonable. . 

The development of Tarskis is more similar to that of Man in 
some respects than that of Monkeys and Apes. In many 
Monkeys there are two placentas, a dorsal and a ventral; in Man 
only one, which is dorsal. In Hylobates and Simla there is only 
one placenta., but it is ventral. In Tarskis the placenta is 
single' and dorsal. The Apes, however, are nearer to Man in, 
having the chorion entirely imbedded in uterine tissue, which 
isnot the case in Monkeys or Tar sms. 

Dr. P. OhaXiMEES Mitchell, F.R.S,:—Characters have to be' 
judged as well as counted, if it be intended to use them for 
mating'•;the. relative degree of affinity between animal types.' 
No anatomist doubts but that Man retains many primitive 
characters: Anthropoid Apes, Old-World Monkeys, American 
Monkeys, Tarsius , and Lemurs also retain many primitive 
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characters. It is reasonable to assume that the common ances¬ 
tors of all these animals possessed all the primitive characters 
retained by any of them. And so it is not surprising to find 
any primitive character in any descendant of a. common stock, 
but there is no reason to suppose that, because any two have 
retained the same primitive character, they should for that reason 
be judged more nearly related than either may be with some other 
descendant of the common stock. Primitive characters may be 
useful for the description or definition of a group—they have 
no value for assigning degrees of affinity. These considerations 
ought to be commonplaces in zoological argument, but they are 
often forgotten, and I think they have been entirely forgotten by 
Professor Wood-Jones in the imposing list of common characters 
that he has drawn up for Man and Tttrsms . Fortunately 
they have been remembered by Mr. Po'cock, and Professors Hill 
and Elliot Smith, and the considerations they adduce have dis¬ 
posed of Professor Wood-Jones’s argument that Tarsius has a 
special relation to the ancestry of Man. It may not be a Lemur, 
but it is no nearer to Man than to other Primates. 

Professor Wood-Jones, to whom we are indebted for originating 
the interesting discussion, was more reticent to-night than in his 
addresses to more popular audiences. He attacked Darwinian 
evolutionists, and Huxley in particular, on the supposition that 
they believed genealogical trees to be linear, that a higher group 
took origin from the highest members of a lower group. It was 
a strange misreading of familiar evidence. Were he to consult 
Huxley's Essay on “Man’s Place in Nature,” or any general state¬ 
ment of the case for Evolution, as, for instance, the Article under 
that heading in the 4 Encyclopedia Britannica, ? he would see that 
he was attacking a bogey that does not exist. Writer after 
writer, with increasing insistence in recent years, has dwelt on 
the obvious fact that existing groups are at most in the relation 
of collateral descendants of a common ancestor, and the tendency 
has been to place the common ancestor ever lower and lower on 
the tree of life. 

Prof, Mao Bride, F.R.S.:—In summing up the discussion the 
Chairman said that there was one point on which all the speakers 
were agreed, viz., that Tarsius was much more nearly allied to 
the higher Primates than it was to the Lemurs. Bu.t that was a 
point which under any circumstances few would have disputed, 
especially since Prof. Hubrecht’s researches on the placentation 
of this form which had been so ably summarised for us by Prof. 
Hill. The whole interest of the question lay in Prof, Wood-Jones's 
attempt to prove that Tarsius and Managreed in'retaining 
important primitive characters which the other Monke} T s had 
lost—-and in the obvious inference from this position, from which 
Prof. Wood-Jones had rather shrunk during the discussion, but 
to which he had liberally committed himself in recent books 
published by him. This inference was briefly that the human 
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stock had separated from the stock of Primates at the Tctrsius 
level and that all resemblances between the two stocks were due 
to convergent evolution. 

In Prof. MaeBrides opinion tlie points of similarity between 
Tar sins and Man adduced by Prof. Wood-Jones were superficial 
peculiarities, and the assertion that these structural charac¬ 
teristics were absent from Monkeys seemed to rest largely on our 
imperfect knowledge of the anatomy of Primates, as the ad¬ 
mission of Prof. Wood-Jones that some of them appeared as 
“exceptions” in the Chimpanzee and the Gorilla amply proved. 
Prof. Elliot Smith had rightly emphasised the deep and funda¬ 
mental resemblances between tbe Higher Apes and Man, and bis 
exposition would leave no doubt in tlie minds of most of us that 
the older view that Man was sprung from a Simian stock was 
true. 

The great interest in the question of Mans origin was to discover 
the cause of his evolution, for we might rest assured that Man did 
not evolve in response to an innate tendency lodged in a Monkey’s 
constitution, but in response to needs created by a change in the 
environment. The Apes were arboreal animals; and Man was, 
anatomically, a Ground-Ape. When towards the end of the warm 
Tertiary period, the forests began to shrink and to be replaced by 
steppes swarming with swift-footed grazing animals, tbe restriction 
of food on the trees and its obvious abundance in the plains led 
to the most enterprising Apes venturing on to the ground and 
assembling in troops to run down their prey, and thus a beginning 
in the evolution of Paleolithic Man the primitive hunter was 
made. 

The race of squirrels, essentially tree-loving animals, had, in like 
manner, spread into steppes and prairies, and given rise to short- 
tailed short-legged forms like the Prairie-Dog and the Marmot, 
which were essentially Ground-Squirrels. 

If these considerations were justified, it followed that the 
phrase “ Arboreal Man ” was a contradiction in terms. 


November 4th, 1919. 

A. Smith Woodward, Esq., LL.IX, F.K.S., A ice-President, 
in the Chair.. ■ ■ 

Mr; F. Martin -Duncan* F.B.MB., F.Z.S., exhibited a series 
of photographs showing the actinic quality of the light from a, 
living Pyrapkortm Beetle, and described the method he had 
employed to obtain 3ns records. He stated that the results 
obtained appeared to show that photo-spectroscopically the 
greatest intensity of light action was in the yellow-green region. 
Unfortunately the single specimen at his disposal was already in 
a somewhat exhausted condition on coming into his hands, so 
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that he was unable to investigate the matter as thoroughly as ho 
would have desired. 


Mr. E. Heron-Allen, F.R.S., F.Z.S., exhibited a series of 
Skiagraphs of the Foraminifer&n genus Yerneuilina from examples 
grown in a hypertonic tank, and described some of the further 
results that he and Mr. A. Earland, F.R.M.S., had obtained in 
the course of their investigations, drawing particular attention 
to the remarkable modifications produced in the morphology of 
the “ test ” of the specimens exhibited. 


November 18th, 1919.' 

Prof, E. W. MacBride, F.R.S., F.Z.S., Y ice-President, 
in the Chair. 

The Secretary read the following Report on the Additions 
made to the Society's Menagerie during the month of October 
1919;— 

The registered additions to the Society's Menagerie duifing the 
month of October were 138 in number. Of these 64 were acquired 
by presentation, 55 were deposited, 15 were purchased, and 4 
were born in the Menagerie. 

The following may be specially mentioned ;— 

2 Musk-Oxen ( Ovihos moschatics), new to the Collection, from 
Greenland, purchased on October 9th. 

2 Lions (Felis leo ), 3 $ , from Africa; 3 Leopards (Felis 
pardus), 3 ,1 Nylghaie ( Boselaphus tragoeamelus), §>, from India : 
presented by The Rajah of Payagpur on October 4th. 

1 Leopard (Felis pardus), 2 Striped Hyaenas (Hymia kycena), 
from India, presented by The Rani of Bansi Basti on October 4th. 

1 Blackbuek ( Antilope cervicapra), J , 1 Sambur (Rusa unicolo r), 
$, from India, presented by W. B. Cotton, Esq., I.C.S.. on 
October 4th. 

1 Blackbuek (A ntilope cervicapvd), 3, from India, presented by 
Dr. Gulsteri Lai on October 4th. 

A collection of Birds from New Guinea and the Malay Archi¬ 
pelago, including four Lesser Birds of Paradise (Paradisea minor), 
and containing several species new to the Collection, deposited on 
October 27th. 


Sir Edmund Giles Loder, Bt., F.Z.S., exhibited and mad© 
remarks on a series of skulls of the Beaver, showing a separate 
ossicle between the parietals. 

Proo. Zool. Sob;—1919. No. XXXIY. 
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[New names'in clarendon type. _ Systematic references in italics, 
(z. s. l.) indicates additions to the Society’s Menagerie.] 


Actinj.b : ' Balanmus gyrosicollis, sp. n.. 378 

On the development of the Meseft- j - imitator, sp. n., 388. 

teries in Urtuina emmeonm : ; —— longiclavis, sp, n., 394. 

structure, 453; On the dilution of | -- mcestus, sp. h., 381. 

the Leptomedusan 'Mdiccrtidinm ' } -nigrocinereus, sp. n., 378.-. 


octocostatim (Sars): structure, 
459. 

JSiiirus fulgens (z. s, !».), 463, 

AgeUeus davits (z. s. l'.), 463. 
Allabenclielys dhoixti, sp. n., 402. 
Axxabas ctenotis, sp. n., 403. ■ 
Antilope cervicapra (z, s.l.),499. 

Balanmus a,nails, sp. n., 387. . 

—— bilineatus, sp. n.. 375.. 

- bispxlctus, sp. n M 37E 

-bryanti, sp. n,, 369, 

-—- commodus, sp. n„ 390. 

-- 7 - consocius, sp. n M 384. 

-—— deceixmotatus, sp. n. } 385, 

--deceptor, sp. m, 389. 

r-'SiQiicatiilus, sp. n., 392. 

— discreticoxis, sp. n., 396. 

— eugeniae, sp. ti., 393. 

— exc&v&tus, sp. n.. 373. 

-excisipes, sp. n., 373. 

-glabricollis, sp. in, 370. 

— grypus, sp. a., 390. 


•-nigromfus, sp. n., 380. 

-pusio, sp. n., 391. 

-quincunx, sp. n,, 386. 

— rufulus, sp. n„ 377* 

-— sellatus, sp. n., 395. 

—— semxsuturellus, sp. n., 376. 

— sesquilineatus, sp, n., 374. 

-sbelfordi, sp. 390. 

-sub part itus,» sp. n. f 380. 

—trinotatus, sp. n., 383. 

tumidircstris, sp. a., 382. 

: —- unifasciatus, sp. n., 384. * 

Barbus eucMIus, sp. a., 400. 1 
—— miocMlus, sp. n. } 401. 

I' Bos grumiiena (z. s. t.) f 463. 
i; Boselaphus tragoeamelus (z. s. l.), 499. 

Cephalophris' adersi, 464. : 

Oercoeehus aterrimiis (z. s. t.j, 464. 
Cercopitliecus.erythrogaster (z. s. l.}, 
464, " . 

Cdlobus kirki, 464. 
i Oomatibis eremita (z. s. l.). 464. 



INDEX. 


Oonnochaet.es albojubatus (z. s. l.\ 463. 

Ccsmoclielys dolioij gen. et sp. nor., j 

314. ! 

Crotalus atrox (z. s. l.), 464. i 

Crustacea: | 

On Crustacea from the Falkland j 
Islands: systematic, 327. 

CylicHnostomixm zeferse, sp. n., 

445. 

Oynfelurus jnbatiis (z, s. l.), 463. 

Echinodbrmata : 

Note on the Righting Reaction in 
Aster hi a gihbom Penn.: structure, 
423. 

Elepbas maxim us (z. s. l.), 464. 

Embryology: 

The affinities of Tardus from the 
Embryological aspect, 476. 

Mis leo (z. s. i,) t 499. 

-pare!us (z. s. l.), 404, 490. 

FoEAMlNIPEltA : 

Exhibition of a series of Skiagraphs 
of the Foramiuifera.il. genus Ver- 
nemlina, 499. 

Francolinus granti (z. s. l.), 463. 

, '■ ■ ' I 

Geographical: 

A list of the Snakes of West Africa., ; 
267; A list of the.Snakes of North | 
Africa, 299; On a new species of j 
Zeuglodont and of Leathery Turtle j 
from the Eocene of Southern 
Nigeria, 309 ; On Crustacea from 
the Falkland Islands, 327 ; Field- 
notes on some Mammals in the 
Southern Sudan, 341; On a new 
Snake, and Ratrachia from Mada¬ 
gascar, 349; On the species of 
Balmihim occurring in Borneo, i 
.365;; On new Fishes from the . 
West Coast of Lake Tanganyika, 
399. 

Gephyromantis, gen. n., 351. 

-boulengeri, sp. n., 351. 

Hippopotamus amphibius (z. s. L.), 463, 

. Hysena hymna (z. s. l.), 499. 


Insecta: 

On the species, of Bahminm occur¬ 
ring in Borneo: structure: syste¬ 
matic, 365 ; Exhibition of a series 
of photographs showing the actinic 
quality of the light from a living 
Tprop horns Beetle, 498. 

Labeo dhonti, sp. n., 399. 

Mammalia : 

Report on Methods of Rat destruc¬ 
tion : descriptive, 227 ; Field- 
notes on some Mammals in 
the Southern Sudan: structure, 
341; Experiments on Sex Deter¬ 
mination, 433; On the Digastric 
Muscle of (lie Macaques : structure, 
437; Discussion on the Zoological 
Position and Affinities of Tars fits : 
structure, 465, 491; Exhibition 
and remarks on a series of skulls 
of the Beaver, 499. 

Mantidactylus argenteus, sp. n., 

353. 

Mollcsca :' 

The Radula of the Milridm: struc¬ 
ture, 405. 

Mgr j* no lo g y . See St uuot u r id . 

Musophaga rossm (z. s; l.), 463. 

Nectarinia kilimensis (z. s, l.), 464. 

Ovibos moschatus (z, s. L.), 499. 

Pappocetus lugardi, gen, cfc wp. 

nov., 309. 

Pa.radisea minor (z. s. t.), 499. 

Pathology: 

Experiinente on Sex Determination, 
433; On the Nematode Parasites 
of a Chapman’s Zebra, 441. 

Poh od rooms, 464. 

Phxactura lukugse, sp. n„ 402. 

Phrynosoma cornufcum (z. s. l.), 164. 

PUuophis sayi (z. s. l.), 464. 

Pisces: 

On certain features of the otic region 
of the chondrocraniurn of Lepi - 
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dosteus : structure, 245; On the 
occurrence of Denticles on the 
Snout of Xiphias gladim : struc¬ 
ture, 321 ; On new Fishes from the 
West Coast of Lake Tanganyika : 
structure, 399. 

Method exitoliyla tnberifera, 

sp, n., 354. . 

Pseudoleisies virescens (z. s. l.), 463. 

P ter or hi nus davidi (z. s. h.), 463. 

Reptilta : 

A list of the Snakes of West Africa : 
systematic, 267; A list of 5he 
Snakes of North Africa; syste¬ 
matic, 299; On a new species of 
Zeuglodont and of Leathery Turtle: 
structure, 309; On a new Snake, 
and Batracliia from Madagascar: 
structure, 349 ; On the number of 
dorsal scale-rows in British Snakes: 
structure, 357- 

Rusa uni color (z. s, l.), 499. 

S T R UOTt it E. 

Mammalia : Field-notes on some 
Mammals in the Southern'Sudan, 
341; On the. Digastric Muscle of ; 
the Macaques, 437; Discussion on ; 
the Zoological Position and Affini- ; 
ties of Tarsius, 465,491; Exhibition j 
and remarks on a series of skulls 
of the Beaver, 499. 

Pisces : On certain features of the 
otic region of the cbondrocraimnn 
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of Lejpidosteu8 t 245; On the occur¬ 
rence of Denticles on the Snout 
of Xlpkias glad-ms t 321 ; On new 
fishes from the West Coast of Lake 
Tanganyika, 399. 

Reptilia : On a new species of 
Zeugloclont, and of Leathery 
Turtle, 309; On a new Snake, and 
Batracliia from Madagascar, 349; 
On the number of dorsal Scale- 
rows in British Snakes, 357. 
Ixsecta: On the species of Balanium 
occurring in Borneo, 365. 
Mollusca : The Radula of the 
Mi tr idee, 405. 

Eciiixodeu.uata : Note on the Right¬ 
ing Reaction in • Adcrlna gibbom 
Penn,, 423. 

Actixle : On the development of the 
Mesenteries in Uriichm cmssicarnis, 
4.53; On the oiliation of the Lepto- 
m ed usan Mclicedidium octocos - 

tat am (Sacs), 459. 

Taxiais nierstraszi, sp. n,, 332. 
Tarsi us, 465. 

Testudo elepliantina (z. l.), 464. 

Trachymantis, gen. h., 352. 

. Vinago calva (z. s. l.), 463. 

Xenocalamtis transvaalensis, 
j ' . gp. n.,'350. . 

Zamenis fiagelli form is (z. s. l. ), 464. 
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ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

February 4th, 1919. 


Dr. S. F. Harmer, F.R.S., Vice-President, 
in the Chair. 


The Secretary read a report on the Additions to the Society’s 
Menagerie in the months of November and December, 1918. 

Mr. C. Davies Sherborn, F.Z.S., exhibited and made remarks 
on a letter written in 1693, by Malpighi to Dr, Mathew Faber, 

Sir Douglas Mawson read a communication on Australasian, 
Antarctic, and Subantarctic Life, and exhibited a large series of 
lantern-slides illustrating the scenery and mammals and birds 
of the South Polar Zone, He commented on the urgent need of 
international measures to preserve the fauna of these regions. 
The Chairman, expressing the sense of the Meeting, assured 
Sir Douglas Mawson of the active sympathy and support of the 
Zoological Society. 

A communication by Mr. R. X. Pocock was deferred to the 
next Meeting, with the consent of the Author, 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Begeht’S'''Fax&,. N.W., on 1 the Tuesday following the date of Meeting to which 
it refers,.. It 'will be issued, , along'with the * Proceedings,’ free of extra charge, 
to all Fellows who subscribe to tbe Publications ; but it may be obtained on the 
day of publication at the price of Sixmtiee, or, if desired, sent post-free for 
the sum of Six Shillings per annum, payable in advance, 
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The next Meeting of the Society for Scientific Business will 
bo held on Tuesday, February 18th, 1919, at 5.30 p.m., when the 
following communications will be made :— 

R» L Pocqck, F.R.S., F.Z.S. 

On the External Characters of the Existing Ohevrotains. 
(Illustrated by lantern-slides.) 

K. M. Smith. 

A Comparative Study of certain Sense-Organs in the 
Antennae and Palpi of Diptera. (Illustrated by lantern- 
slides.) 


The following Papers have been received:— 

G. A. Boulenger, F.R.S., F.Z.S. 

On a Collection of Fishes . from Lake Tanganyika, with 
Descriptions of Three new Species. 

Miss Joan B. Procter, F.Z. S. 

On the Skull and Affinities of liana subsigillata , A. Dunn 


^ The Publication Committee desire to call tbe attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

. . . .Secretary* 

Zoological Society of London, 

Regent’s Park, London, N/W. 8. 

February 11 th, 1910. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OE LONDON.* 

February 18th, 1919. 

A. Smith Woodward, Esq., LL.D., F.R.S., Vice-President, 
in the Chair, 


The Secretary read a Report on the Additions to the Society's 
Menagerie in the month of January 1919. 


Mr. R, I. Pocock, P.R.S., F.Z.S., read a paper upon the 
external characters of existing Ohevrotains (Tragulina), and 
showed that the Indian species, commonly cited as Tragulus 
meminna , differs in so many important characters from the 
Malaysian species that it is necessary to sever it from them as 
a distinct genus, for which the name Moschiola , used by Thomas 
in a subgeneric sense, is available. In the absence of the inter- 
ramal scent-gland, in the structure of the penis, and in the 
retention of spots on the pelage, Moschiola is a more primitive 
type than Tragulus , and resembles the still more primitive West 
African genus Eyemoschus. 


Prof. H. Maxwell Lefroy, M.A., F.E.S., communicated a 
paper by Mr. K. M. Smith, on u A Comparative Study of certain 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publications ■ but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Six Shillings per annum, payable in advance. 



Sense-Organs in the Antennas and Palpi of Diptera” (illus¬ 
trated by lantern-slides). 


The nest Meeting of the Society for Scientific Business will 
be held on Tuesday, March 4th, 1919, at 5.30 p.m., when the 
following communications will be made i — 

Dr. J. A. Murray, F.Z.S., Acting Honorary Pathologis t. 

Report on the Deaths in the Gardens during the Year 1918, 

G. A, Boulenger, F.R.S., F.Z.S. 

On a Collection of Fishes from Lake Tanganyika, with 
Descriptions of Three new Species. 

Miss Joan B, Procter, F.Z.S. 

On the Skull and Affinities of liana subsigillata , A. Dum. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed,'to 

P. CHALMERS MITCHELL, 

' Secretary* 

Zoological Society or London-, 

■ Regent's Park, London, RVW, 8, 

"February 20 th, 1919* 



No. 189. 


ABSTRACT OP THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LOUDON* 

March 4th, 1919. 

Dr, A. Smith Woodward, F.R.S., Vice-President, 
in the Chair, 


Dr. J. A. Murray, F.Z.S., read a report on the deaths in the 
Gardens during the year 1918, illustrating his remarks with 
lantern-slides, ^ ' 

Mr. G. A. Boulenger, F.R.S., F.Z.S., described a collection of 
Fishes from Lake Tanganyika, and drew attention to three new 
species. 

Miss Joan B. Procter, F.Z.S., gave a short account of her 
paper “ On the Skull and Affinities of liana mbsigillata ” drawing 
attention to several cranial characters either peculiar to this frog 
or held in common with li. adspersa, its nearest ally, 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, TT.W„ on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on the 
day of "publication at, the price of Sixpence, or, if desired, sent ■post-free, for 
the sum of Six Shillings per annum,., payable in advance* . '' : 
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The next Meeting of the Society for Scientific Business will 
be held on Tuesday, March 18th, 1919, at' 5.30 p.m., when the 
following communications will be made :—' $ t . 

H» R. A, Mallock, F.R.S., F.Z.S, 

“Some Points in Insect Mechanics.”'- (Illustrated with 
lantern-slides*) 

F, Martin Duncan, F.R.M.S., F-R.P.S. 

Exhibition of Photographs and Lantern-slides of Marine 
Zoology* 

H. F* Blaaxjw, C.M.Z.S. 

<e On the Breeding of Oryx gazella at Gooilust.” 


The following Paper has been received■ 

Lancelot T. Hogben, B.A*, B,Sc . * ' 

u The Progressive Reduction of the Jugal in the Mammalia.” 
(Communicated by Mr. H. "W. Unthahk, B.A., B.Sc*, F.Z.S.) 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited as far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary, 


Zoological Society of London, 
Regent's Park, London, NAY. 8. 
March 11 (A* 1919. ■ 



ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OE LONDON* 


Maxell 18th, 1919. 

Alfred Ezra, Esq., in the Chair, 


The Secretary read a Report on the Additions to the Society’s 
Menagerie in the month of February 1919. 

Mr. II. R. A. Mallock, F.R.S., F.Z.S., gave atjgiccount of his 
investigations on u Some Points in Insect Mechanics,” illustrating 
his remarks with lantern-slides and diagrams. 


Mr. II. I. Pocock, F.R.S., F.Z.S., communicated a paper by 
Mr. F. E. Blaauw, C.M.Z.S., “On the Breeding of Oryx gazella 
at Gooiiust.” 


Mr. F. Martin Duncan, F.R.M.S., exhibited a series of photo¬ 
graphs and lantern-slides of Marine Zoology, and drew attention 
to* the economic importance of marine biological investigation. 



* This Abstract, is published by the Society at its offices, Zoological Gardens, 
Regents Park* N.W*, on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ; Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on the 
day of publication at the price of Sixpence, hr, if desired, sent post-free for 
the sura of Six 'SMUings perannum, payable in advance. 
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The next Meeting of the Society, for Scientific Business will 
be held on Tuesday, April 8th, 1919, at 5.30 F.M., when the 
following* communications will be made :— 

Dr. F. E. Bkddard, F.R.S., F.ZJ3. 

Exhibition of, with remarks on, three foetal Sperm-M hales, 

Lancelot T. Hqgben, B.A., B.Sc. 

The Progressive Seduction of the Jugal in the Mammalia. 
(Gominunicated b} r Mr. H. W. Unthank, B.A., B.Sc., F.Z.S.) 

G. A. Boulenger, F.R.S., F.Z.S . 

Description of Two new Lizards and a new Frog from the 
Andes of Colombia. 


The following have been arranged :— 

April 29th, 1919. Dr. W. T. Calman, D.Sc., F.Z.S. 

Exhibition of Marine Boring Animals. 

May 13th,’1919. Lt.-Col. S. Monckton Cofeman, F.B.S., F.Z.S, 

Experiments on Sex Determination (illustrated by lantern- 
slides). 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited as far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary, 

Zoological Society of London, 

Regent’s Park, London, N.W. 8. 

March 2 5th, 1919 . 



No. 191. 


ABSTRACT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

April 8th, 1919. 

Dr. B. F. Harmer, F.R.S., F.Z.S., Vice-President, 
in the Chair. 


Dr. F. E. Beddard, F.E.S., F.Z.S., exhibited and made re¬ 
marks on three foetal Sperm-Whales, drawing attention to the 
smallest foetus exhibited, which measured 4^ inches in length. 

Mr, XL W. XJnthaxx, B.A., B.Se., F.Z.S., gave a resume of 
Mr. Lancelot T. Hogben’s Paper on “ The Progressive Reduction 
of the Jugal in the Mammalia.” 

In the absence of Mr. G. A. Boulexger, F.R.S., F.Z.S*, his 
communication on “ Two new Lizards and a new Frog from the 
Andes of Colombia ” was taken as read. 

Mr. It. I. Pocock, F.R.S., F.Z.S., Curator of Mammals, gave 
an exhibition, illustrated by lantern-slides, to show some of the 
structural characters by which the genera of Felkke may be 
distinguished from each other, special attention being drawn to 
the formation of the feet in the Cheetah ( Acinonyx ), to the 
modifications of the hyoidean apparatus in the Lions, Tigers, 
Leopards, and Jaguars [Panthera), and to the position of the 
partition in the auditory bulla in other genera. 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ^Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on tbe | 
day of publication at the price of Sixpence, or, if desired, sent post-free fba*'! 
the sum of Six Shillings per annum, payable in advance. 
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The next Meeting of the Society for Scientific Business will 
be held on Tuesday, April 29th, 1919, at 5.30 p.m., when the 
following communications will be made 

Dr, W. T. Calmah, D.Sc., F.Z.S. 

Exhibition of Marine Boring Animals. 

Noel Tayler, B.Sc , 

A unique Case of Asymmetrical Duplicity in the Chick. 

The following communication will be taken on 

May 13th, 1919. Lt.-Coh S. Monckton Oopeman, F.R.S., F.Z.S, 

Experiments on Sex Determination (illustrated by lantern- 
slides). 


The following Papers have been received:— 

Geo. Jennison, Esq. ■ 

u A Chimpanzee in the Open Air in England.” 

Claude Morley, Esq., F,Z.S« 

Equatorial and Other Species and Genera of African 
Ichneimionidas. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary . 

Zoological Society of London, 

Regent's Park, London, NVW. 8. 

Aprill^th x 1919. 


No. 198. 

ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

April 29th, 1919. 


Prof. Ernest W. MacBride, D.Sc., LL.D., F.R.S., Vice-President, 
in the Ghair. 


The Secretary read a report on the Additions to the Society’s 
Menagerie in the month of May, 1919. 

Mr. T. Gerrard, F.Z.S., exhibited and drew attention to some 
special points of interest in a series of heads of Water!) tick 
(.Kobus ), collected by Dr. Digby. 

Dr. W. T. Calman, D.Se., F.Z.S., exhibited and gave a de¬ 
tailed account of various Marine Boring Animals, drawing atten¬ 
tion to the economic importance of the scientific investigation of 
such forms of Marine Animals in relation to the serious damage 
caused by them to the timbers of wooden ships and to piers, and 
to the masonry of breakwaters and similar constructions. 

The Secretary read a communication, illustrated by lantern- 
slides, from Mr. Geo. Jennisqn, on “ A Chimpanzee in the Open 
Air in England,” drawing attention to the fact that the animal 


* This Abstract is published by the Society at its offices, Zoological Gardens. 
Begent’s Park, N.W., on the Tuesday following the date ot' Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,’ free of extra charge, 
to all. Fellows who subscribe to the Publications; but it may be obtained on the 
day of publication at the price of ' Sixpence, or, if desired, sent post-free for. 
the sum oi Six Shillings per annum, payable in advance. 
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had lived in a healthy and vigorous condition for a period of 
some eight years in the private grounds of its owner, Dr. John 
K. Butter, of Cannock, Staffordshire. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, May 13th, 1919, at 5.30 r.M., when the 
following communications will be made:— 

Lt.-Ool. S. Monqkton Oopeman, F.R.S., F.Z.S. 

Experiments on Sex Determination (illustrated by lantern- 
slides). 

Noel Tayler, B.Sc. 

A unique Case of Asymmetrical Duplicity in the Chick. 


The following Papers have been received :— 

Claude Morlky, F.Z.S . 

Equatorial and other Species and Genera of African 
Ichneumonidse. 

Ernest E. Unwin. 

On the Structure of the Respiratory Organs of the Terrestrial 
Isopoda. 

J. T. Cunningham, M.A. . 

Result of a Mendelian Experiment on Fowls, including the 
Production of a Pile Breed. 

C. W. Andrews, D.Sc., F.R.B-, F.Z.S. 

A Description of New Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria,. 
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The Publication Committee desire to call the attention of 
those who propose to oiler Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
Be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary, 

Zoological Society of London, 

Regent’s Park, London, N.W. 8. 

May Qth, 1919. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OE LONDON* 


May 13th, 1919. 

Prof. Ernest W. MacBride, D.Sc., LL.D., F.R.S., Vice-President, 
in the Chair. 


The Secretary exhibited two photographs of a living Okapi, 
and stated that the animal had been in the possession of its 
present owners for a period of over three years. The photographs 
showed that it was a young animal, and that probably, as in the 
case of the Giraffe, the Okapi does not reach its adult stage until 
five or six years of age. 

Mr. E. G. Boulenger, exhibited a series of living 

specimens of the British Bats and their varieties, and stated that 
during the past four years there was evidence that the so-called 
Old English Black Bat had increased in numbers. 

Prof. J. P. Hill, F.R.S., F.Z.S., gave a 'resume of Mr. Noel 
Tayler’s communication on u A unique Case of Asymmetrical 
Duplicity in the Cluck,” and illustrated his remarks by a series 
of lantern-slides. 


■* This Abstract is published by the Society at its offices, Zoological Bardens, 
Regent’s Park, R.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the * Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on die 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Six Skillings per annum, payable in advance. 
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Li-Col. S. Mowe kton 1 Oopeman, F.R.S., F.Z.S., read a pa,per 
on “Experiments on Sex Determination,” and illustrated his 
remarks by a series of lantern-slides of carefully prepared charts. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May 27th, 1919, at 5.30 P.M., when the 
following communications will be made 

J. T. Cunningham, M.A., F.Z.S, 

On Result' of a Mendelian Experiment on Fowls, including 
the Production of a Pile Breed. 

Miss Kathleen F. Lander, B.Sc., F.Z.S. 

Some Points in the Anatomy of theTakin (Budorcas taxicolor 
whitei). 

Edward Phelps Allis, F.Z.S. 

On certain Features of the Otic Region of the Ohondro- 
cranium of Lepidosieus , and Comparison with other Fishes and 
higher Vertebrates. 


The following Papers have been received 
Claude Moeley, F.Z.S; 

Equatorial and other Species and Genera of African 
Ichneumonidse. 

G W. Andrews, D.Sc., F.R.S., F.Z.S. 

A Description of New Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 
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The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary* 

Zoological Society of London, 

Regent’s Pare, London, N.W. 8. 

May 20$, 1919. 





Lt.-Col. S. MoisrcKToy Gopemak, F.R.S., F.Z.S., read a paper 
on £ ‘ Experiments on Bex Determination,” and illustrated his 
remarks by a series of lantern-slides of carefully prepared charts. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May 27th, 1919, at 5.30 P.M., when the 
following communications will be made :— 

J. T. CuyyiEGHAM, M.A., F.Z.S, 

On Result of a Mendelian Experiment on Fowls, including 
the Production of a Pile Breed. 

Miss Kathleen F. Lander, B.Sc., F.Z.S. 

Some Points in the Anatomy of the Takin (Budorcas taxicolor 
wMtei ). 

Edward Phelps Allis, F.Z.S. 

On certain Features of the Otic Region of the Chondro- 
cranium of Lepidosieus, and Comparison with other Fishes and 
higher Vertebrates. 


The following Papers have been received :— 

Claude Morley, F.Z.S. 

Equatorial and other Species and Genera of African 
Ichneumonidae. 

C. W. Andrews, D.Sc., F.R.S., F.Z.S. 

A Description of New Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 
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The Publication Committee desire to call the attention of 
those who propose to» offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary . 

Zoological Society op London, 

Regent’s Park, London, N.W. 8. 

May 20th } 1919. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

May 37th, 1919. 

A. Smith Woodward, Esq., LL.D., F.E.S., Vice-President, 
in the Chair. 


The Secretary read a Report on the Additions to the Society’s 
Menagerie in the month of April, 1919. 


Mr. J. T. Cunningham:, M.A., F.Z.S., communicated his paper 
on the “ Result of a Mendelian Experiment on Fowls, including 
the Production of a Pile Breed.” 

Miss Kathleen F. Lander, B.Sc., F.Z.S,, described some Points 
in the Anatomy of the Takin [Budorccts taxicolor whitei) > and 
illustrated lier remarks by a series of lantern-slides. 

In the absence of the Author, Mr. E. Phelps Allis, F.Z.S., 
his communication a On certain Features of the Otic Region of 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Eegent’s Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the 4 Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Si:e Shillings per annum, payable in advance. 
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the Ghonclrocranium of Lepidostms , and Comparison with other 
Fishes and higher Vertebrate,” was taken as read. 


The Secretary exhibited, and made some additional remarks 
upon the photographs of a young living Okapi that were shown 
at the previous Scientific Meeting. 


Tlie next Meeting of the Society for Scientific Business will 
be held on Tuesday, June 17th, 1919, at 5.30 p.m., when the 
following communications will be made :— 

Edward • Heron-Alletst, F.R.S., F.Z.S., and Arthur Earland, 
F.R.M.S. 

Exhibition of Lantern-slides illustrating the cultivation of 
Verneuilma poli/stropha Reiiss,, in hypertonic sea-water and 
gem-sand. 

Claude Mobley, F.Z.S. 

Equatorial and other Species and Genera of African 
lehneumonuke. 

q W. Andrews, D.Sc., F.R.S., F.Z.S. 

A Description of Few Species of Zeuglodons and Leathery 
Turtle from the Eocene of Southern Nigeria. 

G. A. Boulexoer, F.R.S., F.Z.S. 

(1) A List of the Snakes of "West Africa from Mauritania to 
the French Congo. 

(2) A List of the Snakes of North Africa. 
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The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessaiy for the present that papers should be condensed and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 


Zoological Society of London, 

Regent’s Park, London, N.W. 8. 
June 3rd, 1919. 


Secretary . 




No. 195. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


June 17th, 1919. 

Prof. E. V. MacBride, F.R.S., F.Z.S., Yice-President, 
in the Chair. 


T3ie Secretary read a Report on the Additions to the Society’s 
Menagerie during the month of May, 1919. 

Mr. J. T. Carter, F.Z.S., gave a resume of his' paper on the 
6£ Occurrence of Denticles on the Snout of Xiphim ” 

Miss L. E. Cheesman, F.E.S., exhibited some living specimens 
of Light-giving Beetles from Cuba, 

Dr. C, W. Andrews, F.R.S., F.Z.S., communicated his paper 
on u New Species of Zeuglodons and a Leathery Turtle from the 
Eocene of Southern Nigeria,” 

Mr, Edward Heron-Allen, F.R.S., F.Z.S., described the ex¬ 
periments he had been' carrying out in collaboration' with Mr, 
Arthur Earlaxd, F.R.M.S., on the cultivation of Verneuilina 
poly sir.opha Reuss in .hypertonic, sea-water and, gem sand,:, and 
illustrated his remarks with a series of lantern-slides., 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, N.W., on the Tuesday'following the date of Meeting to, which 
it refers. It will be issued, along with the' ‘'Proceedings , 5 free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on the 
day of publication at' the price of Spence, or, if desired, sent post-free for 
the sum of Six Shillings per annum, payable in advance,' , 
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In the absence of the Authors, the following communications 
were taken as read :—Mr. Claude Mobley, F.Z.S., “ Equatorial 
and other Species and Genera of African IchneumonicW’ Prof. 
G. A. Boulenger, F.R.S., F.Z.S., (1) “A List of the Snakes of 
West Africa from Mauritania to the French Congo,” and (2) u A 
List of the Snakes of North Africa.” Rev. Thomas R. R. Steb- 
bing, F.R.S., F.Z.S., 44 Crustacea from the Falkland Islands 
collected by Mr. Rupert Yallentin : Part III.” 


This Meeting closes the Session 1918-1919. The next Meet¬ 
ing of the Society for Scientific Business will be held on Tuesday, 
October 21st, 1919, at 5.30 f.m. 


The following communications have been received :— 
B, L. Bhatia, M.Sc, 

Notes on Indian Ciliate Protozoa. 

E. Dukxnfxelp Jones, F.Z.S., F.E.S. 

Descriptions of New Moths from South-East Brazil 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed and 
be limited so far as possible to the description of new results. 



Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL. 

Secretary. 


Zoological Society of London, 

Regent’s Park, London, R7W. 8. 
June 28rd, 1919, 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

October 21st, 1919. 

Prof. E, W. Mac Bride, F.R.S., F.Z.S., Vice-President, 
in the Chair. 


The Secretary read a Report on the Additions made to the 
Society’s Menagerie during the months of June, July, August, 
and September, 


Mr. Oldfield Thomas, F.R.S., exhibited three interesting 
Mammals obtained by Dr, Aders, F.Z.S., in Zanzibar: namely, 
an example of Cephalophus adersi , a recently described new 
species; an example of Oolobus kirki, which until lately was 
supposed to be almost extinct, and a specimen of a rare Insectivore 
belonging to the genus Petrodronms. ■ ■ 


Mr. E. G. Boulexger, F.Z.S., read a “ Report on the Research 
Experiments on Methods of Rat Destruction carried out at the 
Society’s Gardens,” and exhibited some of the traps that had 
proved most successful. ■ 


* This Abstract is published by the Society at its offices, Zoological Gardens,' 
Regent’s Park, MW., on’ the Tuesday following the date of Meeting to which 
it refers. It' will be issued, along with the ‘ Proceedings,’ free of extra charge, 
to ail Fellows who subscribe to the Publications ; .but'it .may be obtained on the 
day of publication at the price of Sixpence, or, if desired, ■ sent post-free for 
the sum of Six Skillings per annum, payable in advance. 



I)i\ A. Smith Woodward opened a “Discussion on the Zoological. 
Position and Affinities of Tarsius” and the discussion was con¬ 
tinued by Prof. F. Wood Jones, D.Sc., F.Z.S., Prof. J. P. Hill, 
F.R.S., F.Z.S., and Dr. G. Elliott Smith, M.A., F.E.S., F.Z.S. 
Contributions by Mr. 11. I. Pocock, the Secretary,and the Chair* 
ma.n had to be taken as read. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, November 4th, 1919, at 5.30 p.m., when the 
following communications will be made:— 

E. Heron Allen, F.R.S., F.Z.S. 

Exhibition of Skiagraphs of Vermioidina from examples 
grown in a hypertonic tank. 

Gey Marshall, D.Sc., F.Z.S. 

On the Species of Bailaninus occurring in Borneo (Ooleoptera, 
Curculionkkej. 

Miss Joan B. Proctor, F.Z.S. 

Oil' the Variation in the Number of Dorsal Scale-rows in 
our British Snakes. 

Cl. A, Boulengeh, F.H.S., F.Z.S. ' , 

On some new Fishes from near the West Coast of '.Lake 
Tanganyika. . 

Tlie Hon. Paul Methuen, F.Z.S. ' 1 

, Description of "a new Snake from the Transvaal, together 
with a new Diagnosis and Key of the Genus Xenocalmm, and 
of >soine Batrachia from Madagascar.: 

The following Papers have been received :— 

M. Turner,, B.Sc. 

< On the Nematode Parasites of a Chapman’s Zebra. 




•Rev. A, H. Comes. 1T.Z.S. 

The Hadula of the Mitridie. 

'Major J. Stevenson Hamilton, C.M.Z.S. 

Field-notes on some Mammals in the Rain* El Gebel, 
Southern Sudan, 

Lt.-Ooh 8, Moncktqn Ooplman, F.RS., F.Z.S. 

Experiments on Sex Determination. 


The Publication Committee desire ■ to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it. 
necessary for the present that papers should be condensed and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary. 

Zoological Society of London, 

Regent’s'Park, London,. K.W. 8. 

October 27th, 1919, ■ 
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ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

November 4th, 1919. 


A. Smith Woodward. Esq., LL.D., F.R.S., Vice-President* 
in the Chair. 


Mr. F. Martin Duncan, F.R.M.S., F.Z.S., exhibited a series 
of photographs showing the actinic quality of the light from a 
living Pyropkorus Beetle, and, in describing the method employed 
to obtain the records, stated that photo-spectroscopically the 
greatest intensity of light action appeared to be in the'yellow- 
green region. ■ 

Mr. E. Heron-Allen, F.R.S., F.Z.S., exhibited a series of 
Skiagraphs of the Foraminiferan genus Yerneuilina from' examples 
grown in a hypertonic .tank, and described some further results 
that he and Mr. A. Earland, F.R.M.S., had obtained in the course 
of their investigations. 

Miss Joan B. Proctor, F.Z.S., communicated her paper on 
61 The Variation in the Number -of Dorsal Scale-rows in our 
. British Snakes. 55 

Dr. G. A. Boulenger, F.R.S., F.Z.S., gave a resume of his 
paper oh “ Some’ new Fishes from near, the West Coast, of Lake 
Tanganyika. 55 ' .■•/■ 


, '* 'This Abstract is published by .tb©"Society at its offices,'Zoological Gardens#' 
Regent’s Park, N.W#, ■■on the Tuesday following'the hate . of ' Meeting.to which 
it refers. It will be issued# along with the ‘Proceedings , 9 free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on the 
clay of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Six Shillings, per armum# payable in advance. 
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In the absence of the Authors, the following coimnunicatioas 
were taken as read:—Mr. Guy Marshall, I).Sc., F.Z.B., ‘"On 
the Species of the Balanhms occurring in Borneo (Coleoptera, 
Curculionidce) 59 ; The Hon. Paul Methuen, F.Z.S., “ Description 
of a new Snake from the Transvaal, together with a new Diagnosis 
and Key of the Genus Xenocalamus , and of some Batraeliia from 
Madagascar. 

Prof* J. P. Hill, F.R.S., F.Z.S., exhibited and described a 
series of lantern-slides illustrating the placentation of Tar sites, 

Mr. E. I. Pocock, F.R.S., F.Z.S., exhibited a series of 
lantern-slides illustrating some of the external characters of 
Tarskis. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, .November 18th, 1919, at 5.30 P.M., when the 
following,communications will be made:— 

Sir E dmun d Giles Lodeb, Bt., F.Z.S. 

Exhibition of the skull of a Beaver. 

Major J. Stevenson Hamilton, O.M.Z.S. 

Field-Notes on some Mammals in the Baht* el Gebel, Southern 
' Sudan. 

J. F. Gemmtll, MJU'M.D., D.Scw F.Z.S.. 

(I) The Development of .the Mesenteries in Urticina mmi - 
cornis (Actinozoa). 

;'** (2) The Leptomedusau Melicertidium octocostatum . * 

M. Turner, B.Sc. 

On the Nematode Parasites of a Chapman’s Zebra, 

Rev. A. B, Cops e, F.Z.S. 

The Radula of the Mitriche, 
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Lt.-CoL S. Moncktgn Copemak 1 , F.R.S..F.2.S. 

Experiments on Sex Determination. 

Chas. F. Sonxtag. M.D., Ch.B., F.Z.S. 

The Variations in the Digastric Muscle of the Rhesus 
Macaque and the Common Macaque. 

E. S. Russell, M.A., B.Sc., F.Z.S. 

Note on the Righting Reaction in Asierma gihhosa Penn. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should he condensed and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific .Meetings'should 
be addressed to 


P. CHALMERS MITCHELL, 


Zoological Society of London, 


'Secretary. 


Regent’s Park, London, N.W. 8. 

November lOik, 1919 . 




No. 198. 


ABSTRACT OR THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 


November 18th, 1919. 


PrQf. E. W. MacBridb, F.R.S., F.Z.S., ■Vice-President, 
in the Chair. 


The Secretary read a Report on the Additions made to the 
Society’s Menagerie during the month of October, 1919* 

The Secretary exhibited and made remarks on a photograph 
of a White Tiger. 

Sir Edmund Giles Loder, Bt., F.Z.S., exhibited and. made 
remarks on a series of skulls of the Beaver, exhibiting a separate 
ossicle between the parietals.. ■ 

Major J7 Stevenson Hamilton, gave a resume of his 

paper Field-Notes on some Mammals in the Bain* el Gebel, 
Southern Sudan,” and illustrated his remarks by means of a 
line series of skins. 

In the absence of the Author, Prof. J. F. Gemmill, M.A., M.D., 
13. Sc., his papers (1) u The Development of the Mesenteries in 
Urticina crmskornis (Actinozoa),” and (2) u The Leptomedusan 
Mellceriidmm ociocostaium ” were taken as read. 


* This Abstract is published by the Society at its -offices, Zoological Gardens, 
Regents Park, N.W., on the Tuesday following the date of Meeting, to which 
. , it refers. It will be issued, along with the 4 Proceedings , 5 free of extra charge, 
to all Fellows who'subscribe to the Publications; but it may be obtained ollfcbe 
day of publication at the price of "Sixpence,, or, if desired, sent post-free for 
W the sum of Six Shillings per annum, payable in advance. 
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The Rev. A. H. Cooke, Sc.D., F,Z.S., gave a resume of his 
paper on u The Radii la. of the Mitridm.” 

Dr. Chas. F. Sonntag, F.Z.S., communicated his paper on 
44 The Variations in the Digastric'Muscle of the Rhesus Macaque 
and the Common Macaque/’ 

Mr. E. S. Russell, M.A., B.Sc., F.Z.S., communicated his 
paper on “The Righting Reaction in Asterina gibhosa Penn,” 
illustrating his remarks with a model showing the 41 deadlock ” 
position in the righting reaction, caused by the middle ray 
lagging behind. 

In the absence of the Authors, the following papers were taken 
as read :—Lt.-Col. S. Monckton - Copemak, F.BX, F.Z.S., 
u Experiments on Sex Determination ” ; M. Turn eh, B.Se., “ On 
the Nematode Parasites of a Chapman s Zebra.” 



The ne$t Meeting of the Society for Scientific Business will be 
held on Tuesday, February 10th, 1920* 

A Notice stating the Agenda for that Meeting will he circu¬ 
lated early in February. 


The following Papers have been received :— 

R. E. Turner and J. MAterstox. 

A Revision of the Ichneumonid Geneva Labium and Pmcilo- 
cryptus. 

F, D. Welch, M.R.C.S. 

Remarks on Forster’s Milvago or Carrion-Hawk. 





E» Heron-Allen and A, Earlaxp. 

An- Experimental Study of the Poraminiferal Species 
Vermnilina.poiystropha (Reuss), and some others, being a 
Contribution to a Discussion “ On the Origin, Evolution, and 
■ Transmission of Biological Characters.” 


.The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited 'so far’ as possible to the description of new results. 


Communications intended for the Scientific Meetings should, 
be addressed to 


P. CHALMERS MITCHELL, 


Seer eta re , 


Zoological Society of London, 
Regent’s Pars, London, NAY. 8. 
November 29 th t 1919. 
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